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“SOME YEARS AGO we foresaw the tremendous potential 
in the business aircraft industry and streamlined our opera- 


tion to cater particularly to this phase of aviation. The rapid 
increase in the use of business aircraft has justified and 
rewarded our efforts. Looking back, we see that our most 
important decision was to operate strictly on a high quality 
basis. The excellent quality of Esso Products and their wide 
distribution and fine reputation were only a few of the many 
factors which guided our choice.” 


R. W. Magee, President, Magee Awcraft Company, Inc 
DEPENDABLE ESSO AVIATION PRODUCTS offer high 


quality, backed by constant research and development at one 
of America’s largest and finest petroleum laboratories. Flying 


A LARGE WELL-EQUIPPED HANGER and spacious con- 
crete apron are only a part of the facilities of the Magee 
Aircraft Company, operating at New Orleans Airport. 


KEN MENARD AND R. W. MAGEE pose in front of 
one of the many ships that their company services daily. 


executives, private plane owners, and commercial airline 
operators know they can depend on the products that carry 
the famous Esso Oval trade-mark. 


SOLD IN: Maine, N. H., Vt., Mass., R. |., Conn., N. Y., N. J., 
Penna., Ohio, Del., Md., D. C., Va., W. Va., Ky., N. C., S. C., 
Ga., Fla., Ala., Miss., Tenn., Ark., La., Texas. 


WE WRECKED THE LABORATORY 


—in forcing a failure! 


ERE’S the way our Roll Test Room 

looked after we ran a Goodyear 
Airplane Wheel — under service load 
conditions—far beyond the life limits 
demanded by rigid specifications gov- 
erning the wheel’s manufacture. 


We ran it hour after hour, mile after 
mile, day after day — until it literally 
“exploded”—to find out just where the 
point of failure would be, once its 
tough limit of endurance was reached. 


By producing such failures, we pro- 
duce success—for from them we learn 
more about the characteristics of one 
of man’s oldest and most important 
inventions . . . the wheel. 


As a result—knowing where to shave 
off metal, where to bolster strength 
— we are able to build even 
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greater load capacity and life expec- 
tancy into each pound of airplane 
wheel. 


Such thorough-going studies — which 
include the analysis of strain gauge, 
stress coat, load and burst tests, topped 
off by rigorous flight testing—have a 
great deal to do with the superiority of 
Goodyear Aviation Products. 


You might wonder if this tremendous 
investment in test equipment, engi- 
neering talent and research has paid 
off. 

One simple fact gives the answer: 
More aircraft land on Goodyear tires, 
tubes, wheels and brakes than on any 


other kind. 


Goodyear, Aviation Products Division, 


Akron 16, Ohio or Los Angeles 54, Calif. 
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MAYTAG —another famous trade-mark on the nose of 
an Aero Commander. American Industry is finding the 
five-to-seven-place, twin-engine Aero Commander the 


perfect executive transport for speeding up and expand- 


ing their operations through greater utilization of the 
time of key personnel. 


A. E R O 
Wateet AERO DESIGN ANd ENGINEERING COMPANY 


TULAKES AIRPORT P.O. BOX 118 e BETHANY, OKLA 
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with ARC OMNI 


EQUIPMENT 


ARC Type 15D VOR Receiving 
Equipment is four pounds lighter 
and has one less major unit than 
previous models. It fills the vital 
need for static-free communica- 
tion and navigation facilities, and 
is ideal for dual omni installations 
on aircraft where simultaneous 
reception from two stations is a 
requisite, and where weight and 
space must be conserved. 


With the 15D you can fly any 
track on the omni ranges, obtain 
a precise “fix” on two or more 
omni stations, make runway 
localizer approach, and receive 
weather and other voice signals 
on the same frequency that local- 
izer or range signals are being 
received. 


Receiver is tunable, covering en- 
tire band allocated to above serv- 
ices (108-135 MC). 


The 15D equipment is sold and 
installed by ARC dealers, who 
will be pleased to quote you on a 
single or dual installation in your 
aircraft. The price of each 15D 
is $1,823.00 f.o.b. Boonton, N. J., 
plus installation charges. Write 
for technical bulletin and name 
of your nearest ARC dealer. 


Dependable Airborne 
Electronic Equipment 
Since 1928 


JERSEY 


Automatic, finger-tip controls for Collins 
VHF, HF communication and Collins 
navigation equipment are conveniently 
located overhead in Mr. George T. 
Pew’s Aero-Commander, Cockpit and 
equipment rack design leaves plenty of 
room for dual VHF Omni and ILS in- 
stallation, 


This radio rack in the Aero-Commander 
shows part of the Collins installation. 
Top shelf, left to right, holds a Collins 
17L-3 VHF Transmitter and 51U Com- 
munications Receiver. Bottom shelf holds 
a Collins 51R-3 Navigation Receiver and 
51V Glide Slope Receiver. In addition, 
this Aero-Commander has a Collins 
51Z-1 Marker Beacon Receiver, 18S-4 
HF Transmitter-Receiver, 180K-3 An- 
tenna Matching Network, and the Col- 
lins Integrated Flight System. 


A section of the Aero-Commander In- 
strument Panel shows Collins FD-102 
Integrated Flight System instruments. 
The Approach Horizon, top left, and 
Course Indicator, below left, simplify 
instrumentation by removal of four con- 
ventional instruments, enabling the pilot 
to make safer ILS approaches. 


lero Commanders 


Mr. George a he Pew, Chairman of the Board, Aero Design and 
Engineering Company, equips his Aero-Commander with complete Collins 


VHF, Omni, ILS and the Integrated Flight System. 


The Aero-Commander is one of the most popular executive and private air- 
craft in use today. Twin 260 HP engines give it a cruising speed of 197 mph 
and a high speed of 211 mph. Visibility over the nose is unequalled. Landing 
lights are in the nose for utmost effectiveness and minimum blinding. The 
three wheels retract swiftly and simultaneously at the flip of a switch. The 
Aero-Commander seats 5-7 people and has a 32 cu. ft. luggage compartment. 
Due to its high useful load, the Aero-Commander is ideally suited for Collins 
airline type communication and navigation equipment. This adds to its utility 
as an instrument airplane. 


No wonder it stands so high with American businessmen. As a pilot and en- 
gineer, Mr. Pew knows which equipment will give him the most accurate, 
reliable performance. That’s why he installed Collins. 


For complete information on Collins communication and 
navigation equipment, contact the Collins office nearest you. 
You will receive their prompt attention. 


FIRST in service to the aviation industry ... 


Aero Design and Engi- 
neering Company, Beth- 
any, Oklahoma, will fac- 
tory install Collins equip- 
ment when you purchase 
your Aero Commander. 
Ask them, or see your 
nearest Collins authorized 
aviation dealer. 


COLLINS RADIO COMPANY 
Cedar Rapids, lowa 


11 W. 42nd Street, NEW YORK 36 
1930 Hi-Line Drive, DALLAS 2 
2700 W. Olive Avenue, BURBANK 


Gulf OilCorporation - 


Ask the men with the most experience... 
ask BEN BRANSOM 


Chief Pilot, Burrus Mills, Inc., Dallas, Texas 


“116,000 flight hours teach you a lot,”’ says Ben Bransom, 
‘and they’ve taught me to depend upon Gulf aviation 
products. I’ve flown with Gulf from Alaska to the West 
Indies, from Canada to Mexico and in every state in the 
U. S. The consistent high quality of Gulf products has 
paid off in better engine performance, lower maintenance costs. 


“‘That’s why my first question upon landing at a strange 
airport is—‘Do you have Gulf gas and oil?’ ”’ 


Chief Pilot Bransom supervises fueling of a Grumman 
Mallard, latest addition to Burrus Mills’ air fleet. 


Gulf Aircraft Engine Oil, Series-R 


For radial engines or where a deter- 
gent oil is not desired. Approved by 
Pratt & Whitney and other radial 
engine manufacturers for all types 
of service. Retards sludge and car- 
bon formation and retains its body 
at high-operating temperatures. 


Gulfpride Aviation Oil, Series-D 


For horizontally opposed and Ranger 
in-line engines. Minimizes ring- and 
valve-sticking, oil consumption, oil- 
screen clogging and plug-fouling. 
Users of this great oil have actually 
increased periods between overhauls 
as much as 100%. 


Gulf Refining Company 


Gulf Aviation Gasoline 


Always “‘refinery clean” because Gulf 


Aviation gasoline dispensing equip- 
ment is equipped with advanced Mi- 
cronic Filters. 
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Stiletto-shaped twin jet 


joins Douglas family of 


Skyrocket—set world 
records in °53 of 1327 mph, 
83,235 feet altitude 


Skystreak— world speed 
record 1948, 650 mph 


high-speed research aircraft 


—the supersonic Douglas SF, 


low to the record-breaking Sky- 
reak, the Douglas Skyrocket and 
he record-holding carrier-based Sky- 
ay, add this important experimental 
lane—the Douglas X-3. 
Performance is secret, but a little 
an be told. Longer, heavier than a 


Enlist to fly with the U.S. Air Force 


Depend on DOUGLAS 
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DC-3 transport, X-3 flies on wings 
smaller than a DC-3’s tail—using 
conventional jet engines for sustained 
flight. X-3 has already contributed 
basic facts on insulation, refrigeration, 
and the use of heat-resistant titanium, 
while its payload of research instru- 


ments has been used to study the 
stresses and strains of flight at super- 
sonic speeds. 

Design of X-3 is another example 
of Douglas leadership in aviation. 
Faster and farther with a bigger pay- 
load is a basic Douglas rule. 


First in Aviation 


NOW LEAR HAS 
GREAT OMNIS 


IF YOU CHOOSE to fly the omni ranges with 
the needle presentation, the Lear OmniMeter 
is the easiest, accurate, and efficient way to do 
it. On the other hand, if you like the graphic 
simplicity of a picture presentation, you will 
want the Lear Omniscope. Either system—Lear 
OmniMeter or Lear Omniscope—can be add- 
ed to your present Lear VHF system—or to 
any one of Lear’s 12 different building block 
VHF combinations. You can, for example, 
have a tunable VHF receiver, crystal con- 
trolled VHF transmitter, low frequency and 
marker beacon receiver, Omni, VAR, and ILS— 
all in one compact, light-weight installation. 

Specify Lear in your next plane. Have a 
complete Lear radio and omnirange naviga- 
tion system installed at the factory before you 
take delivery. Lear is standard on many of the 


popular business planes. 


_, LEAR INC. 


11916 W. PICO BLVD., LOS ANGELES 64, CALIF. 


Exp. Distrib. LEAR INTERNATIONAL EXPORT CORP. 
9 EAST 45TH STREET, NEW YORK 17, NEW YORK 


LC-7 


OMNISCOPE® 


(picture presentation) 


Preferred by thousands of pilots 
because it is entirely automatic. 
“The Lear Omniscope presenta- 
tion,” says Leighton Collins, 
editor of AIR FACTS, “throws out 
all the mental juggling. It tells 
you your bearing. You don’t think. 
You just tune in the station and 
hit the navigational jackpot.” 


OMNIMETER® 


(needle presentation) 


This is the new Lear three-in-one 
omni designed for pilots who 
prefer to “fly the needle.” In one 
compact instrument, it combines 
the left-right deviation needle, 
the to-from meter, and a 366° 
course selector. A precision in- 
strument throughout, built to air- 
line standards of accuracy and 
ruggedness, but engineered to re- 
quire a minimum of cockpit space. 


ow hear this... 


Hall L. Hibbard, director and vice 
resident of engineering for Lockheed Air- 
raft, recently was elected to directorships 

Lockheed Aircraft Service and its sub- 
idiary, Lockheed Aircraft Service—Inter- 
ational. 

Ralph S. Damon, president of Trans 

orld Airlines, has been named Chair- 
an of the Committee on Operating Prob- 
ms by NACA. Bob Buck, veteran TWA 
ilot, was named to the Subcommittee on 

eteorological Problems. 2 

John M. Beardslee was appointed As- 
istant Administrator for Operations. of 
he CAA. His duties will include those 
jormerly handled by Morwick Ross who 
esigned to join the Northrop Aircraft, Inc. 

Dr. Theodor Buchhold has joined 
‘ord Instrument Company as Staff Con- 
ultant to the vice president for engineer- 
ing. Kenneth Slawson has been appoint- 
2d. Assistant to the President of the Ford 
‘nstrument Company; and Robert Arm- 
‘trong has joined the Quality Control 
Jivision as Assistant to C. E. Ellis. 

G. Russell Tatum has been named 
zeneral manager of Vitro Laboratories, a 
division of Vitro Corporation of America. 
_C. j. Higgins has joined Best Air- 
craft Corp. of Newark, N.J. as President; 
and Fred Gebhardt has joined Best Air- 
craft as Vice President. 

Dr. Charles J. Breitwieser, Director 
pf Engineering for Lear, Incorporated, has 
been elected a vice president of Lear. 
Henry Magnuski recently was named 
Associate Director of Research in Motor- 
ola’s Communications and Electronics Di- 
vision. Harold A. Jones has been made 
Executive Assistant to Motorola’s National 
Sales Manager, Eugene S. Goebel. 

Robert E. Peach has been elected 
president and member of the board of 
directors of Mohawk Airlines; and Jo- 
seph L. Lewis, veteran Mohawk captain, 
has been named Chief Pilot. 

Maj. Gen. William C. Senter, com- 
mander, Air Weather Service, will assume 
command of Oklahoma City Air Material 
Area, Tinker AFB, on May 1. 

Harry W. Ellis has been named Mid- 
western Regional Manager for Electro Dy- 
namic Motor Generator Division of the 
General Dynamics Corp. 

Charles A. Sereno has been elected 
Vice President and General Sales Man- 
ager of Air Associates’ electronic and 
mechanical products divisions. 

Jim Brooks, inspection test pilot, has 
been transferred to Engineering Flight 
Test Section at North American Aviation. 

Howard L. Hartman is now General 
Sales Manager of Aircraft Engine and 
Parts Company. 

C. W. Greaves recently was appointed 
special assistant to the manager of Con- 
vair’s San Diego Division. 

William H. DuBois 


was appointed 
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Chief Engineer for lining development, and 
Edward J. Moyer succeeds him as Chief 
Engineer of the Aircraft Wheel and Brake 
operation at Bendix Products Division. 
L. N. Aikman has joined the executive 
staff of Dumont Aviation Associates. 
Edward T. Martin is now superinten- 
dent of training for Flight Safety, Inc. 


COMPANIES 


Piasecki Helicopter Corp. has leased 
240,000 square feet of space at the former 
Autocar factory at Ardmore, Pa. 

Dallas Avionics has been awarded a 
contract for all communications activities 
of Pioneer Air Lines. 

Scintilla Division is the new name of 
Scintilla Magneto division of Bendix Avia- 
tion Corp. “Magneto” was deleted as it 
actually is no longer descriptive of the 
size and scope of the division’s operation. 

Walmor Equipment Corp. has opened 
offices at 5411 West 104th St., Los Angeles. 

Micromax Company, of Brooklyn, has 
changed its name to Computer Instru- 
ments Company. 

Cherokee Airpark is the new name of 
the Commercial Airport at Tulsa, Okla. 


AWARDS 


Edwin A. Link, president of Link Avia- 
tion, has received the USAF’s Exceptional 
Service Award for outstanding contribu- 
tion to the defense effort. 

Jacqueline Cochran became the first 
woman to receive the annual Frank M. 
Hawks Memorial Award. 

James P. Barbour, manager of aircraft 
sales for Westinghouse Electric’s Small 
Motor Division, and Bascum O. Austin, 
manager of aviation engineering depart- 
ment’s control section, were awarded the 
Westinghouse Order of Merit. 


AERO CALENDER 

Apr. 5-6—Society of Plastics Industry, Inc. 
(Canada), 12th Annual conference. Ho- 
tel Mount Royal, Montreal. 

Apr. 12—Society of Automotive Engineers, 
Second Annual Aeronautic Production 
Forum, Hotel Statler, New York. 

Apr. 14—NACA symposium on helicopter 
research for American Helicopter Soci- 
ety, Langley Field, Va. 

Apr. 21-24—Second Annual Student Paper 
Competition sponsored by Institute of 
the Aeronautical Sciences, Texas Sec- 
tion. Adolphus Hotel, Dallas. 

Apr. 22-23—Joint meeting of RTCA, 
Franklin Institute Laboratories for Re- 
search and Development, Philadelphia 
Section of IAS, and Philadelphia Chap- 
ter of IRE, at The Franklin Institute, 
Philadelphia. 

May 5-7—Third International Aviation 
Trade Show, 71st Regiment Armory, 
New York. 

May 16-19—American Assn. of Airport 
Executives, Kentucky Hotel, Louisville. 


Complete 


“Flying Farmer” 
Runway Lighting 


Package 


Everything 
you 
need for. 
2000-foot land- 


ing strip, run- 


way, or taxiway ‘600 


Includes 18 stake-mounted runway 
units with clear lens; 12 threshold units 
with green lens; yellow cones, lenses, 
lamps, control switch, Penta-treated 
stakes, 10,000 feet plastic-covered No. 
10 copper wire for direct burial. 


Now you can make safer landings in 
darkness, dust, or fog with a dependable, 
electric-lighted runway system that costs 
only 30¢ per runway foot for materials. 

Install it yourself. Just plow 6-inch 
furrows for cable, drive stakes for the 
units, hook up to regular 115-volt AC 
power. Needs no transformers. Lamps 
are 15 watt (105 lumens), giving 27 cp 
output. 

This is a highly effective system, made 
by the makers of the famous Thermal 
Beam (TM) high-intensity lights for 
larger airports. 

Also available: ‘Flying Farmer” kits 
for 2500- and 3000-foot runways. Mail 
coupon for complete information. 


flip ont 
Lighting o 
(A McGraw Electric Company Division) 152 


MAIL THIS COUPON 


; 
| 
Line Material Co. Airport Lighting SW-44 | 
Division, Milwaukee 1, Wisconsin | 
Please send me free folder on “Flying | 
Farmer” runway lighting packages. | 

| 


IBUSTNESS 3a sere eienesel dees alelelsissololo kare eee l 


Address or | 


SIKORSKY S-56, new twin-engine transport helicopter, offers 
possibilities for profitable commercial use. Commercial version 


will carry up to 38 passengers at “over 150-mph” top speed. 
A turboprop version is also under development at Bridgeport 


The Trunk-Line Helicopter 


by R. W. Rummel 


Chief Engineer 
Trans World Airlines, Inc. 


Ghee helicopter, born of genius and nurtured by the 
Military, can with its tremendous flight versatility 
characteristics ultimately provide the traveling public 
with conveniences of service and time savings unattain- 
able by other modes of transportation. In only a few 
short years the helicopter has emerged from highly ex- 
perimental types into experience-tested machines capable 
of many tactical uses, including search and rescue, recon- 
naissance, liaison and observation, etc., as well as such 
commercial uses as carrying air mail and express in 
metropolitan areas. The development of the helicopter 
indeed has been rapid. Production has been increased 
from a relatively few machines during World War II to 
the presently large numbers of various types produced 
by manufacturers at impressive production rates. Per- 
formance and load-carrying abilities have been increased 
steadily and instrumentation and stability steadily im- 
proved. With the normal course of peaceful competitive 
evolution, it appears that in a relatively few years trans- 
port-type helicopters suitable for trunk-line use by 
America’s airlines will be developed. 

The helicopter in its refined development state will 
provide types of services that are not presently in exis- 
tence, but which will augment and extend our present 
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service concepts to an ever-increasing percentage of 
the public. The exact nature of such extended services 
must partially remain conjecture, regardless of present 
plans as these are almost certain to evolve and change 
as experience is gained and public reaction obtained. 
It certainly seems probable and likely, however, that 
for the shorter trip segments, say 200 miles and less, 
the helicopter can serve a useful purpose providing 
adequate supporting facilities (including judiciously lo- 
cated heliports) are made available. 

Considerations of future services should by no means 
be limited to the helicopter as such but should also in- 
clude other types of rotary wing aircraft, including the 
presently embryonic possibilities of convertiplanes. For 
example, it is not difficult to conceive the eventual de- 
velopment of a short or medium-haul transport equipped 
with small fixed wings and rotary wing lift assists which 
would be used only during take-offs and landings. Al. 
though the. complexity of such an aircraft seems some- 
what appalling, it is quite possible its potential utility 
would justify its development, and that the economical 
aspects could be satisfied. The chief competitor to the 
rotary-wing type for short-haul service may turn oul 
to be a relatively conventional type airplane equipped 
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with power devices for maintaining wing lift at very low 
airspeeds. Turbine engines lend themselves nicely to this 
concept. Perhaps the eventual short-haul trunk-line ve- 
hicle will be a machine not presently envisioned at all 
but which, nevertheless, will be a logical outgrowth of 
current efforts combined with future experimentation 
and experience. However, of one thing we can be sure, 
whatever the type, when the manufacturers produce a 
vehicle that is capable of offering superior or more eco- 
nomical services safely, the scheduled airlines will be 
good customers. 

The greatest consideration of rotorcraft design, aside 
from safety, should be to attain the lowest possible op- 
erating cost and at the same time the highest possible 
cruising speed. While many promising future develop- 
ment possibilities are on the horizon, the development 
of the large commercial helicopter is so imminent that 
this article is confined primarily to discussion of some 


economic aspects of and operating requirements for this 


type. 

Before full advantage of helicopters can be realized, 
however, much additional experience must be obtained, 
airport and heliport facilities developed, and service 


_ patterns developed which are most advantageous to the 
_ traveling public. 


The problem of locating heliports at the most strategic 
locations is intricate and involved not only from a cost 
and development standpoint but also from the standpoint 
of convenience to the traveler—which, perhaps, should 
be the prime consideration. It is probably true that non- 


resident passengers would wish to deplane at a central 
_ point near hotels, but at least some of the departing or 
arriving local residents might find a central heliport 


inconvenient to their homes. Thus, to some of the pas- 


_ sengers present airport locations may not be as incon- 
venient as is now believed. The heliport should be 


located to serve the convenience of the greatest number of 
passengers, and in some localities several heliports may 


BELL HSL-1, a twin-rotor helicopter for the Navy, also offers 
good possibilities as commercial trunk-line copter 
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be necessary to accomplish this. 

In addition to trunk-line service, the helicopter un- 
questionably will find expanded use in air limousine 
service from downtown heliports to outlying fixed-wing 
aircraft airports, for inter-urban service, providing a 
streetcar or bus-type service between closely knit com- 
munities of large metropolitan areas, and it is hoped that 
the advantages of mail-carrying helicopter services in 
large metropolitan areas will continue to be exploited. 

Several helicopter manufacturers in the U. S. presently 
are working on the development of large helicopters 
which appear to offer possibilities for profitable commer- 
cial service. The development of such machines is now 
being supported by the Military to satisfy its require- 
ments for moving troops and equipment from airports 
to combat areas and for other uses. Therefore, the ap- 
plication of these machines may be limited for a time to 
these rather than commercial uses. However, since the 
size and performance of some of these craft are such 
that commercial application of either of these machines 
or their successors appears feasible, they are of special 
interest. 

Piasecki has developed a large passenger-carrying type 
helicopter which has recently flown. Also, information on 
Sikorsky’s new twin-engine helicopter has recently been 
released. Bell’s twin-rotor helicopter has been flying a 
number of months and, while not quite as large as the 
Piasecki, it is, nevertheless, impressive. Undoubtedly, 
other designs soon will be brought to maturity, and in 
the not too distant future other advanced types of ma- 
chines will appear. 

With respect to size, it appears that the minimum pay- 
load-carrying trunk-line helicopter should be capable of 
economical transportation of from 40 to 50 passengers 
with their baggage, and about 2,000 pounds of cargo. 
Early transport-type helicopters may not fully meet this 
specification, however, and may be powered with piston 
engines due to the development time required for in- 
stallation of turbine engines of proven reliability. It is 
believed, however, that the economics of operation will 
be materially improved when reliable turbine-powered 
helicopters of suitable size become available. 

The trunk-line helicopter, like fixed-wing aircraft, 
must have more than one engine for night and instru- 
ment flight or for flights over densely populated metro- 
politan areas. Certainly, most would agree that this is 
essential in the interest of both reliability of service and 
safety to be able to complete each flight satisfactorily or 
negotiate a safe landing at suitable alternates with one 
engine inoperative. This represents a particularly string- 
ent power requirement for the large helicopter and one 
which, incidentally, gives the designer considerable rea- 
son to favor the installation of turbine rather than re- 
ciprocating-type powerplants. 

In order to present a few comparative block speed 
and direct operating cost figures, a helicopter powered 
with two Pratt and Whitney R-2800 engines and having 
a payload of 10,000 pounds has been assumed. The 
fuselage would be about Martin 404 size. It is further 
assumed that this helicopter would have a cruising 
speed of 150 mph and would be a type which could 
reasonably be developed and made available for opera- 
tion by 1956 or 1957. This assumed machine by no means 
represents the optimum development of the helicopter; 
instead, it is merely a hypothetical that could be initially 
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used in trunk line service. _ 

Later types employing turbine 
powerplants no doubt would offer su- 
perior payload and performance. In 
addition, cruising speed would be 
increased from the assumed 150 mph 
to 180 or even 200 mph by such de- 
sign exigencies as providing stub 
wings to unload the rotor, thus re- 
ducing tendencies of the receding 
blades to stall, or by using small dia- 
meter thrust propellers to achieve the 
same purpose, and no doubt by sev- 
eral other means, some not presently 
foreseen. 

In order to illustrate block speed 
and direct operating cost characteris- 
tics, the assumed piston-engine pow- 
ered 10,000-pound payload helicopter 
is compared with two twin-engined 
transport airplanes, one powered with 
Pratt and Whitney R-2800 piston en- 
gines and the other with theoretical 
turboprop-type engines. All costs are 
calculated and are made as reason- 
ably comparable as possible. Follow- 
ing are brief summary characteristics 
of the three machines: 


Assumed 
Performance Helicopter 
Climb IAS: 80 mph 
Rate of climb: 600 fpm 
Cruise IAS: 130 mph 
Cruise altitude: 1500 ft. 


It is also assumed that the heli- 
copter would cruise at a constant 
altitude of 1500 feet irrespective of 
trip distance; whereas the cruising 
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200 250 300 350 


altitude of the airplanes would vary 
with trip distance. 

Figure 1 compares the elapsed time 
of the airplane and the helicopter for 
distances up to 350 miles. It shows 
airport-to-airport time and also city- 
center-to-city-center time after allow- 
ing for ground transportation at both 
ends of the travel segment. Since the 
flight speed of the helicopter is con- 
siderably less than the piston-powered 
airplane, it cannot offer improved 
time over the fixed-wing airplane for 
distances greater than 50 miles if it is 
assumed both are operated from the 
same airport. If, however, downtown 
heliports are assumed, the heli- 
copter could offer important city-cen- 
ter-to-city-center time advantages over 
the conventional airplane up to dis- 
tances of 300 miles. It is also inter- 
esting to note that the helicopter can 
offer time savings over the railroads 
even on short-distance segments. The 
turboprop-powered airplane reduces 
the advantage of the helicopter to 
trips of 200 miles or less because of 
the turboprop’s greater speed. 


Piston Turboprop 
Airplane Airplane 
160 mph 180 mph 
830 fpm 1,000 fpm 
200 mph 300 mph 


5,000/15,000 ft. 5,000/20,000 ft. 


With respect to direct operating 
cost, the assumed helicopter does not 
show advantages over the piston-en- 
gine powered airplane. The cost per 


passenger mile at 60% passenger — 
load factor is estimated to be 3.7¢ | 
for the airplane and 5.5¢ for the © 
assumed helicopter. These figures ap- _ 
ply for a typical 100-mile flight for — 
both types. Calculated helicopter | 
costs are relatively higher for two | 
primary reasons: first, significantly — 
lower block-to-block speeds; and, 
secondly, the assumption of a rela- 
tively high purchase price for the 
helicopter as compared to the piston- — 
engine powered aircraft. The latter 
assumption is not necessarily correct _ 
in all airline situations, for if the - 
airplane and helicopter were com- 
pared on a contemporary cost basis, 
the difference in direct operating 
costs would be considerably less. 

Also, perhaps partially accounting _ 
for the relatively high direct operat- 
ing cost is the assumption that, con- — 
trary to claims of some of the — 
helicopter manufacturers, the mainte- 
nance of the rotor and the rotor-drive 
mechanisms with their customary 
shafting and gear boxes would be 
greater than maintenance costs of 
the wing and propellers of the fixed- 
wing aircraft. Future experience 
alone will either substantiate or re- 
pute this assumption. 

Even with somewhat pessimistic 
assumptions relative to the direct — 
operating cost of the assumed heli- 
copter, it can be shown that effective 
direct seat mile costs are less than 
or about comparable to the airplane 
if account is taken of reasonable 
limousine fares. On the assumption 
that service would be offered from 
city center to city center, then it 
seems entirely equitable to take into 
account the limousine fare which 
would have to be spent by the down- 
town traveler if he were to take the 
same trip by plane. This would not 
be significant to the passenger from 
an out-of-pocket cost viewpoint, but 
would be very significant on a fare- 
per-mile basis. Assuming $1.25 © 
limousine fares at trip beginning and 
end, it can be seen, by referring to 
Figure 2 (page 30) that the effective 
direct seat mile cost of the airplane 
is actually greater than that of the 
helicopter for trip segments up to 
130 miles. 

It seems very promising, even at 
this early stage of development, that — 
the trunk-line helicopter can be ~ 
shown to be passibly economical. 
This is most encouraging since it is 
certain that with additional develop- 

Continued on Page 30 
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ALL WEATHER RUNWAY 


RUNWAY markings must provide the pilot 
with continuous directional guidance if a 
restricted visibility take-off is planned 
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Restricted Visability 
Take-off 


by Harley D. Kysor 


Aviation Consultant 


J ump in and go! Sounds easy—and 

it is when applied to present-day 
automotive travel. In the aircraft 
field, however, it isn’t that simple. 
Decisions to be made before and dur- 
ing any flight are many and varied if 
safe operating procedures are to be 
complied with—be they of common 
sense or of regulation. Those in and 
near the flying profession know that 
most pilots have been confronted with 
the problem of determining whether 
or not a safe take-off could be made 
in weather conditions that reduce 
surface visibility to a mile or less. 
Obviously, if a flight is to be suc- 
cessfully completed, the take-off must 
be survived. However, when condi- 
tions are such as to make a take-off 
unsafe, it is imperative that all per- 
sonnel quickly and surely recognize 
that fact through a definite under- 
standing of the contributing factors 
involved and knowing why they con- 
stitute a hazard. 

Primary consideration should be 
given to the weather phenomena 
causing the restricted visibility. Con- 
ditions of local haze or smoke present 
no problem, and take-off with visi- 
bility as low as a quarter-mile can 
be accomplished generally with safe- 
ty, provided other conditions, as dis- 
cussed below, prevail. Fog and light 
rain likewise are not serious as long 
as some thought is given to the fol- 
lowing factors: 

(1) Possible attendant icing con- 
ditions. 

(2) Adverse effects of high hu- 
midity and temperature on engine 
performance. 

The latter factor is one not gen- 
erally realized and, in most oper- 
ations, is not critical. However, it is 
well for the pilot to remember that 
high humidity and temperature re- 
duce engine power output. Therefore, 
the adverse effects of high tempera- 
ture and humidity should be defi- 
nitely taken into account in any 
proposed take-off at maximum gross 


weights on runways of limited length. 
Power curves have been plotted on 
several of the more widely used 
reciprocating engines giving the ap- 
proximate effect of temperature, hu- 
midity, and barometric pressure on 
the brake horsepower (BHP) an 
engine will develop when operated at 
the MAP (uncorrected for carburetor 
air temperature) and RPM specified 
for a particular engine. At a dew- 
point temperature of 75°F, carbu- 
retor air temperature of 30° C, field 
barometric pressure of 29.00, an 
engine is not expected to develop 
more than 92% of the rated horse- 
power. There are cases on record in- 
volving a power loss as high as 15% 
when humidity and temperature have 
been not abnormally high in areas 
such as Houston, Texas. Therefore, 
an engine rated at 1200 hp would 
generate about 1020 hp, and an en- 
gine rated at 450 hp would generate 
about 383 hp. This is something to 
think about when the gross weights 
run close to maximum. It is not nec- 
essary to elaborate here on the pre- 
cautions to be taken when known or 
forecast icing conditions accompany 
snow or rain. Blowing snow and driv- 
ing or heavy rain may have danger- 
ous turbulence as well. 

Difficulties experienced in low- 
visibility take-offs and the consequent 
hazards depend to some extent on 
runway marking and lighting. A 
pilot would have obvious troubles in 
an attempted take-off with quarter- 
mile visibility on an asphalt runway 
which was devoid of markings of any 
kind, whereas under similar condi- 
tions, the existence of a clearly mark- 
ed center-line greatly simplifies the 
problem. High-intensity runway lights 
are a good secondary aid and in air- 
carrier operation they influence the 
legal minimum take-off visibility. But 
they should not supplant the runway 
markings as a primary reference. 
Runway lights are of assistance in 


(Continued on Page 31) 
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by Gil Quinby 


National Aeronautical Corp. 


Shakedown Cruise of the DME 


PILOT-AUTHOR Gil Quimby demonstrates the ease with which the interrogator unit of the 
NARCO DME can be disassembled for maintenance. Unit fits a standard # ATR mounting 


Hieliwoed has no monopoly on 
new dimensions. Having just 
completed a 20,000-mile cross-coun- 
try flight using Distance Measuring 
Equipment, I’m happy to report that 
aviation now has a new dimension 
in the cockpit. The miles meter is 
taking the place of pilotage. 

The history of air navigation is a 
long series of tricks and devices, 
calculations and maneuvers to get 
around one basic lack—we didn’t 
know how far we had to travel to get 
where we were going. Multiple navi- 
gation aids were required to resolve 
a single unknown—distance. 


Now Distance Measuring - Equip- 


ment hands us the answer in a sim- 
ple three-inch instrument that’s as 
easy to read as a clock. 

My cross-country was actually a 
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criss-crossing of the continent in two 
installments, for an operational test 
of the new Narco DME which has 
just been put on the market. On 
November 5, I took off from Phila- 
delphia for Cincinnati and St. Louis, 
then went on to Oklahoma City, El 
Paso, Los Angeles, San Francisco, 
Phoenix, Oklahoma City, Nashville, 
Washington and back to Philadel- 
phia. The second route had a north- 
south slant—Philadelphia, Chicago, 
Minneapolis, Davenport, Dallas, San 
Antonio, Houston, New Orleans, At- 
lanta, Tampa and return. In between 
these major trips were a couple of 
shorter “out and back” excursions. 

My plane was Narco’s six-year-old 
Bonanza 2769V, equipped with Nar- 
co’s DME prototype unit, “Number 
Zero”. In the course of 140 air hours 


I made contact with 56 DME ground 
stations. It’s no exaggeration to say 
that in the northeast quarter of the 
country, DME has arrived. East of 
the Mississippi and north of the 
Mason Dixon line you can navigate 
by DME at all times, with only an 
occasional 20-minute gap. West of 
the Mississippi, DME coverage is 
good along the airways linking Chi- 
cago and St. Louis with Cheyenne 
and San Francisco, but north of that 
it’s still spotty, and the same must be 
said for both the southeast and south- 
west. 

It’s no myth, however, that instal- 
lation of DME stations is going full 
steam ahead in all parts of the United 
States. The CAA’s installation pro- 
gram is progressing so rapidly that 
each new list of stations is out of 
date by the time it’s released. 

Profiting by experience with the 
installation of omnirange stations— 
a program that dribbled along for 
better than five years—the then CAA 
Administrator Charles F. Horne 
sailed into the DME program with 
the largest single procurement con- 
tract ever let by the CAA. The 
contract, awarded to Hazeltine Elec- 
tronics Corp., called for the manu- 
facture of some 450 DME ground 
stations with the necessary appurte- 
nances. 

The installations of DME stations 
began in 1953 and by June of this 
year the program will be as far along 
as the omni program was at the end 
of three years. In other words, with 
DME equipment now available to the 
flying public, the necessary ground 
stations are ready to flash back the 
reply pulses. 

A typical sequence involving DME 
navigation begins on the ground dur- 
ing run-up as soon as the aircraft 
radio equipment is fired up. Turn 
the DME switch to “ON”, and in a 
few seconds as the tubes get warm 
the miles meter will begin to search. 
After a one-minute warm-up, the in- 
terrogator is in full operation. The 
standard crystal-controlling DME 
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Cross-country test flight in a DME-equipped Bonanza covers 20,000 
miles, proves the accuracy and utility of Distance Measuring Equip- 


_ment, and turns up new navigational uses of the versatile DME 


channel selector may be set immedi- 


| ately for the frequency of the station 
_to be used after take-off. This fre- 


quency is in megacycles and tenths, 


and is set to the VHF frequency of 
the VOR or ILS localizer at which 
DME is to be used, so the pilot 
needn’t worry about a new set of 
frequencies. 

It’s the job of the DME in the 


airplane to look for an answer in the 


form of a DME ground-station reply 


signal. While searching, the needle 
on the miles meter moves continually, 


and fairly slowly, from zero to the 


top of the scale, then back again with 
a quick flip. Short of complete power 
failure, anything that denies the unit 
a proper reply, z.e. antenna shadow, 
station beyond line of sight, or even 
malfunction of ground or airborne 


-equipment—anything interfering 


with the reply will cause the needle 
to keep on searching. 

Once contact is made with a 
ground station, the airborne DME 
“locks” on the reply signal, and the 
needle indicates the distance to the 
station in statute miles. Two scales 
on the DME instrument on the panel 
permit long-range readings from 


| 0-200 miles or, close-in, extremely 
accurate readings from 0-20. When 
_ you are approaching or going away 


from a station, the miles meter shows 
the slant distance between the plane 


and the DME ground site. When the 


plane is directly over the station, the 


_ DME reading shows altitude above 
_ the ground in miles. 


My entire trip was navigated with 
no aids other than DME, omni, and 


a Jeppesen Air Route Guide (which, 
incidentally, provides just about all 


a pilot needs to make full use of this 


new kind of navigation). I crossed 
the country twice without ever need- 


ing to identify a town or a river, a 
bridge or a set of railroad tracks. 
Certainly, this new dimension takes 
the pain out of pilotage. 

During seven weeks behind the 
DME. dial, virtually every day 
brought added proof of the unit’s 
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complete accuracy as well as its ver- 
satility. 

For one thing, you don’t catch 
DME lying. Maximum tolerance is % 
mile or 2%% (which is a lot closer 
than most pilots will dead-reackon) 
and it’s type-certificated to this speci- 
fication. When a new ground station 
is flight tested, the characteritsic un- 
der scrutiny is its distance-altitude 


pattern, not the accuracy of the DME. 
And when DME locks it has to be 


right. It’s “fail-safe”, for that needle 
will keep on searching unless and 
until it comes up with the right 
answer. 

Professional pilots who’ve already 
had experience with DME are in- 
clined to trust it implicitly. I turned 
up amusing proof of this over Day- 
ton, where Charlie Shaw (of Lunken 
Airport, Cincinnati) and I were run- 
ning some sensitivity tests on the 
DME. 

Conditions at Dayton were smoky 
and marginal and we had permission 
from the tower to remain on top 
above 4,000 ft. Later, we asked 
clearance to descend into the haze 
to check reactions below 4,000. Per- 
mission was granted with the proviso 
that we report when leaving each al- 
titude. We were guarding the Day- 
ton tower frequency throughout. 

A TWA airliner called in and was 
cleared for approach, with the Day- 

(Continued on Page 33) 


Dog Leg Approach 


Loke Erie 


VOR-DME 
CLE 


NARCO DME gives distance in two ranges: 
0 to 200 miles in upper photo; 0 to 20 
miles for close-in work (center photo). 
Freq selector switch is shown lower photo 


DIAGRAM shows how DME may be used in 
marginal weather to make “dog leg ap- 
proach” that takes aircraft around con- 
gested area lying between VOR and airport 


—— 
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PARTICIPANTS of Round Table on Human Engineering were 
(left to right) Dr. F. V. Taylor, Naval Research; Dr. W. F. 
Grether, Aero Medical Lab; Capt. W. L. Smith; M. J. Johnson, 
Johnson Aircraft Engr.; Col. J. Talbot, ARDC; LCdr. Houston, 
BuAer; S. W. Van Court, R. W. Lane, J. H. DuBuque, observers; 


Human Engineering 


J. Lederer, Cornell-Guggenheim; Dr. B..G. King, CAA; A. W. 
Reichel, Kearfott; Dr. McFarland, Harvard Univ.; Moderator 
LCdr. Hoover, USN; J. G. Wohl, ONR; R. B. Blakeslee, Glenn L. 
Martin; Dr. J. Orlansky, Dunlap & Assoc.; R. S. Raven, West- 
inghouse; Dr. Berrien, Institute for Research in Human Relations 


in the Aircraft Industry 


Meeting indicates need for close working relationship between Human and De- 


sign engineers; that Human Engineering should be better utilized by Industry 


LCDR. HOOVER joined Navy in 1934; went 
to BuAer, °42, served with Special Devices 
Center until ’49; received BS in Physics, 
Neb. U. *51; went to Naval Research, 753 


Moderator: LCdr George W. 
Hoover (Office of Naval Research, 
USN): “The subject under discus- 
sion today, gentlemen, is ‘Human 
Engineering in the Aircraft Industry.’ 
In order to provide a baseline for dis- 
cussion, I would like to offer the 
following definition. Human Engi- 
neering means engineering for human 
use. It takes into account human 
capabilities and limitations, both 
physiological and psychological, in 
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the design of human-operated and 
maintained machines. Human engi- 
neering serves to integrate man, ma- 
chine, and environment for the most 
efficient operation. The application 
of human engineering to machine de- 
sign results in increased effectiveness 
of the man-machine system, increased 
human safety, reduced costs of pro- 
duction, maintenance and redesign, 
and lowered requirements for the se- 
lection and training of operators and 
maintenance men. 

“Tf we are all in agreement on this 
definition, we can proceed with the 
discussion. The first item I’d like to 
bring up is the question, ‘What kinds 
of problems do engineers face in de- 
signing aircraft, airborne devices and 
systems for human use?’ Let’s start 
with an engineer and then follow with 
a psychologist to see what help can 
be given to solve the problem. 

“Mr. Blakeslee, can you mention 
any particular problem you are fac- 
ing in the design of aircraft equip- 
ment?” 

Raymond D. Blakeslee (Design 
Development Engr., Glenn L. Martin 


Co.): “The first of the problems in- 
volving human factors we encounter- 
ed in our Weapon System Evaluation 
Group was the problem of high-speed 
flight in turbulent air—the vibratory 
effects of gusts, effects of elevated 
temperatures, crew escape problems, 
whether or not it is feasible to con- 
sider operations in that environment, 
and what steps would be necessary to 
make the human in the carrier cap- 
able of carrying out his duties effi- 
ciently. 

“At the beginning we were novices 
in this field, and our first job was to 
find out what data existed. Using Dr. 
Ross McFarland’s excellent book, 
“Human Factors in Air Transport 
Design,” we started to collect data to 
find out about the effects of the 
environment. We have made some 
progress, but a world of work still 
remains to be done in that field. This 
work has to be carried right into the 
actual design of weapons systems. 
Our first studies of the problem of 
gust buffeting, vibration isolation 
and fatigue effects are just scratching 
the surface, but they have had some 
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Statler Hotel 
Washington, D. C. 


DR. JESSE ORLANSKY received his 
PhD from Columbia in ’40  serv- 
ed as Lieut., USNR °43-46;  be- 
came Vice Pres., Dunlap, in ’48 


DR. ROSS A. MCFARLAND gradu- 
ated U. of Mich. ’23; Harvard, ’29; 
is international authority on hu- 


man factors in transportation. 


R. D. BLAKESLEE joined the Glenn 
L. Martin Co. in ’40 as Structur- 
al Engr.; currently is mtember of 
Weapons System Evaluation Sect. 


COL. J. M. TALBOT entered serv- 
ice in 739; has devoted career 
to practice of Aviation Medicine 
and research in atomic medicine. 


LCDR R. C. HOUSTON has PhD 
from U. of Maryland; is Navy pilot; 
currently assigned Presentation Sys- 
tems Branch of Navy BuAer. 


JEROME LEDERER, Director of 
Cornell Guggenheim Aviation Safe- 
ty Center, is Founder and Director 
of Flight Safety Foundation. 


DR. F. K. BERRIEN has been con- 
ducting human engineering studies 
for Navy since 1951. He has 
PhD degree from Ohio State Univ. 


W. 1. SMITH joined U. S. Air Mail 
Service as pilot in ’19; has de- 
voted large part of his life to 
development of all-weather flying. 


ROBERT S. RAVEN has MA degree 
from Stanford Univ.; joined Spec- 
ial Prod. Div., Westinghouse in 
1946; the Air Arm Div. in 1952. 


M. J. JOHNSON graduated Purdue 
in 738; was Mgr. Aircraft Sales, 
Elastic Stop Nut, 7°44; set up 
own Sales and Engr. Co. in 1946. 


DR. F. V. TAYLOR received PhD 
in Psychology at Princeton in 1935; 
taught there until 1944; joined 
Naval Research Lab, ’45. 


JOSEPH G. WOHL is graduate of 
U. of Wis., and is currently a can- 
didate for Master’s Degree, Engr. 
Admin., at Geo. Washington Univ. 


DR. W. EF. GRETHER has PhD from 
U. of Wis.; served as Psychologist 


Officer, AF, during war; later 
worked in Human Engr. at WADC. 


A. W. REICHEL served with Marine 
Corps 1944-46; became Engr. Co- 
ordinator, Kearfott Co. in 50, 
and Engr. Business Mgr. in 1952. 


DR. B. G. KING received his AB 
and MA from U. of Calif.; serv- 
ed as Cmdr., Navy, during war. 
Dr. King joined the CAA in 747, 


results as far as directing our design 
is concerned.” 

LCdr. Hoover: “Dr. Berrien, what 
would you suggest in the way of han- 
dling this type of problem?” 

Dr. F. K. Berrien (Director of Re- 
search, Institute for Research in Hu- 
man Relations): “The problem of 
environmental influences on the pilot 
is, of course, of vital concern to the 
engineers. In this particular case, 
studies on the stress effects of flying 


“FUNCTION of the human engineer,” reported LCdr. Houston 
(right), “is to participate in determining how each instru- 
ment will be used and conditions under which it will be used” 
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in turbulent air might be done in a 
variety of ways. 

“One of the first things that comes 
to mind is the possibility of metabol- 
ism studies, i.e. measuring rate of 
oxygen consumption. Making such 
studies would impose no particular 
strain or unusual condition on the 
pilot since he is already wearing an 
oxygen mask. I am not prepared to 
say whether these metabolism studies 
would give any clue as to the dif- 


ferences in physiological level, but 
this is one type of approach that 
might be made to the problem. The 
question is whether the pilot, under 
these environmental conditions, is 
subject to any unusual physiological 
or psychological strains and to what 
extent these would affect his flying 
accuracy or capabilities. Certainly, 
the metabolism studies might give 
some indication of increased effort 
that goes into flying in turbulent air.” 


OBSERVERS were (left to right) Cmdr. K. Scott, NATC; H. L. 
Dodson, NATC; H. J. Older, Psychological Research; Maj. Ather- 
ton, NATC, USMC; and William Littlewood, American Airlines 
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“PROBLEM of environmental influences on 
the pilot is of vital concern to the engi- 
neers,’ said Dr. Berrien (right). “. . . is 
the pilot subject to any unusual physiolog- 
ical stresses and how it affects his flying” 


Dr. Jesse Orlansky (Vice Pres., 
Dunlap & Associates, Inc.): “Before 
worrying whether any stress effects 
will be present, we should ask a 
competent person to describe very 
precisely the expected environment. 
Here, I have in mind the anticipated 
magnitude of vibration, temperature, 
gust buffeting, etc. Then the question 
is, ‘Can a man do a good job under 
these conditions?’ A large part of the 
answer depends on just what his job 
is going to be. 

“Checking with Dr. McFarland’s 
book, for example, will quickly tell 
us whether a man can tolerate these 
conditions, and it may turn out that 
no research is required. If, as very 
often occurs, we don’t know how a 
person would react, we have ways of 
finding out. That would involve 
extrapolation from known data, in- 
spived guessing or some test obser- 
vations. Many people know how to 
do this.” 

LCdr. Hoover: “All this has 
brought out the fatigue effects of 
vibration. Now how about the ways 
of making it easier for the pilot to 
fly under these stress conditions?” 
Dr. Franklin V. Taylor (Head, 
Psychology Branch, Naval Research 
Laboratory): “One approach would 
be to make an analysis of what the 
pilot’s task or tasks would be under 
these circumstances, t.e. flights in 
turbulence in conventional aircraft 
with conventional instruments. After 
that has been done, the next step 
would be to consult various sources 
of information about what people can 
do, task-wise. Then, if it were found 
that these tasks imposed a greater 
load on the man than he could handle 
over periods of time commensurate 
with those expected, the next thing 
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would be to look into ways of lighten- 
ing the load; that is, the engineering 
possibilities of redesigning the dis- 
plays and the controls. 

“That would actually be the ap- 
proach we would make. Now how far 
we could go would depend on circum- 
stances.” 

LCdr. Hoover: “Mr. Blakeslee, 
now that you have heard some of the 
opinions regarding an approach to 
your problem, do you think that hu- 
man engineering by those people 
actively engaged in this field could 
be of benefit to you in this problem?” 
R. D. Blakeslee: “Very definitely. 
We have NACA data regarding the 
environment in which we expect to 
operate, and the indications are that 
we can take care of the aircraft’s 
structure, given more information 
and more testing, but we cannot ig- 
nore the human crew members.” 
Dr. Barry G. King (Research Ex- 
ecutive, CAA): “There are consider- 
able data, of course, on the effects of 
vibration on man. These have been 
developed through the SAE Riding 
Comfort Research Committee; 
through studies by Goldman of the 
Naval Medical Research Institute, 
who is working specifically on me- 
chanical or solid-borne vibration; by 
Lippert of Douglas Aircraft; and 
through the acoustical energy (air- 
borne and solid-borne) studies by 
Parrack of the Air Force. There are 
studies on the mechanical impedance 
of the body which are going on in 
ballistocardiography which are re- 
lated to your problem. The farm 
tractor people have studied the vi- 
bration problem, too. Some tolerance 
curves have been set up for man as 
the result of data developed through 
these and other sources. 

“There also are studies going on 
with regard to the stability of the 
body, in other words, the ability to 
resist disorienting forces.” 

R. D. Blakeslee: “We have 
gathered together information from 
many of these sources you mention- 
ed, and have plotted tolerance curves 
in terms of amplitude and frequency. 
Working with these curves and what 
environmental data we could get our 
hands on, we found that sometimes 
we were seemingly in intolerable 
zones, but we don’t know how far 
we should go in trying to remove the 
operator from those intolerable zones 
to more favorable zones . . . we don’t 
know how much isolation is required 
without knowing more. about the 
whole problem of human tolerances.” 
Jerome Lederer (ir. Cornell 
Guggenheim Aviation Safety Cen- 
ter): “On this broad problem of hu- 
man engineering, I’d like to know 
whether the human engineers want 


to explore the environmental factors 
themselves and see what they are, or 
do they rely on the engineers to give 
them the information? What is the 
division of responsibility?” 

Dr. Walter F. Grether (Chief, 
Psychology Branch, Aero-Medical 
Laboratory, Air Force, Wright Air 
Development Center): “I would have 
to agree with Dr. Orlansky that it is 
the business of the engineer, not the 
human engineer, to describe the en- 
vironment as nearly as possible. That 
has to be done before we, as human 
engineers, can get the right kind of 
tolerance data.” 

J. Lederer: “If I may, gentlemen, 
I’d like to bring up a typical case 
which certainly indicates that you 
have to carefully select the people 
from whom you get the information 
and you have to know whether or not 
they are using their imagination. We 
recently put out a bulletin on the de- 
sign of emergency exits. We covered 
location, size, configuration, instruc- 
tions, and included visibility, move- 


’ ment of control direction, force, and 


disposal of the emergency exit. And 
we printed a photograph of a very 
good one. Now, however, I find out 
that in a recent incident it took 20 
minutes for the people to get out of 
this particular airplane! It seems that 
when this exit was designed and test- 
ed, the people were sitting in their 
seats when they opened it. If you 
stand up and try to open it, you can’t 
do it easily. 

“Someone was not using his imagi- 
nation when that exit was designed, 
and if the human engineer doesn’t 
get all his factors, he isn’t able to do 
a full job. I wonder what control you 
have over that . . . and if you are 
sure you are getting all the infor- 
mation?” 


“BEFORE worrying whether any stress 
effects will be present,’ Dr. Orlansky 
(right) declared, “a human engineer 


should ask competent person to describe 
precisely the expected environment” 
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Dr. B. G. King: “I take some ex- 
ception to designing experiments for 
solution of a limited problem in a 
specific airplane when a broader ap- 
proach would result in data which are 
generally applicable, and could be 
used in the solution of a number of 
problems. In the field of human engi- 
neering it seems to me that if we 
determine the bodily characteristics 
and tolerance levels to acoustical 
energy for man and establish a basic 
chart in terms of our stress, then 
when any specific problem is defined, 
we can pick out our point in the 
curve and find out where we are. We 
have responsibility for defining man’s 
reaction to stress or tolerances. at 
various levels, and if there were an 
opportunity to undertake a general 
study and make a general tolerance 
chart, we'd be better off working with 
it than just picking up these problems 
piecemeal. This approach is far more 
economical in the long run.” 

LCdr. Hoover: “To sum things up, 


| Mr. Blakeslee seems to have a double 


problem; one, the fatigue effects and 


the strain and stress on the crew; and 


two, the problem of design of the air- 
craft itself, including instruments 
and controls, so that it can be made 
easier to fly under these conditions. 

“Data are available to help solve 


both of these problems, and _ the 
_ source of that data is in the results of 
the human engineering studies. 


“Another point made was that the 
source of the requirements themselves 
must be proper. In other words, they 
must be accurate before they are 
handed to the human engineer. 

“Going from the aircraft itself to 


the equipment, Mr. Reichel, will give 


us your comments?” 
Andre W. Reichel (Engineering 
Business Mer., Kearfott Co.): “The 
equipment manufacturer depends a 
great deal on the aircraft manufac- 
turer for his information regarding 
the manner in which the information 
supplied by the equipment is sup- 
posed to be given to the pilot. The 
difficulty lies in the fact that each 
mock-up board, each aircraft manu- 
facturer, and each specific problem 
requires a totally different presenta- 
tion. Right now there is no standard 
other than certain AN specifications 
on dial markings and dial sizes and 
a general specification for keeping the 
number of dials to a minimum. Be- 
yond that, we have nothing to work 
with, and every instrument we have 
ever built has been different from the 
one just before it. What a particular 
instrument should look like has al- 
ways been decided by one person or 
one group of persons. 

“The N-1 compass is a good ex- 
ample of this so-called change. We 
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started out with a 3-inch dial on the 


repeater indicators, then in the middle 
of the program it was upped to a 5- 
inch dial. The dial markings were 
changed, the painting was changed 

. all as almost an after-thought 
instead of in a coordinated fashion. 
Someone looked at a particular dial 
and decided it should be changed a 
bit. Although some aero-medical ad- 
vice was sought, we never did get 
a statement as to what really was best 
in the particular circumstance. 

“If someone could tell us how we 
can obtain the actual human require- 
ments, then we probably could de- 
sign for them. However, we must 
know well ahead of the time a system 
must go into production. 

“An important point that has to 
be considered by a manufacturer is 
that at the end of a year he has to 
show a profit to the stockholders. He 
cannot change in midstream because 
it is too costly and he would lose 
money. Therefore, what we would 
very much like to see is a general 
chart such as Dr. King mentioned. 
Then we could say, ‘In the present 
state of the art, this is feasible’ . 
or maybe it will not be quite as good 
as the chart indicates, but is the best 
we can do at this time and we will 
continue to do development work 
along the lines the chart dictates.” 
LCdr. Hoover: “Comdr. Houston, 
can you tell us what is being done by 
the Navy to solve this problem.” 
LCdr. Robert C. Houston (Avia- 
tion Psychologist, BuAer, USN): 
“The Navy’s Bureau of Aeronautics 
is attempting to standardize its in- 
strument specifications, and I believe 
Mr. Reichel is aware of these efforts. 
We cannot completely eliminate the 
special problem of each instrument, 
but we can build up a body of re- 
search data, more than we have now, 
to refer to when we consider the de- 
sign of specific instruments. It is the 
human engineer’s function to partici- 
pate in determining how each instru- 
ment will be used and the conditions 
under which it will be used. From 
that information we can go ahead and 
decide how a particular instrument 
should be designed.” 

LCdr. Hoover: “Col. Talbot, from 
the Air Force standpoint, are you do- 
ing similar work in this field?” 

Col. John M. Talbot (Director of 
Human Factors, ARDC, USAF): “On 
the instrument presentation picture, 
we are cooperating with the Navy in 
this large development program to 
come up with a presentation tech- 
nique that will remove many of the 
objectionable features of the present 
instrument presentations. 

“We also have our ‘Handbook of 
Instructions for Aircraft Designers’. 


“WE'D be 
gineers in our 


to have human en- 
reported 
Mr. Reichel, “if we had assurance their 
opinions agreed with those of human en- 
gineers on the mock-up board” 


happy 
organization,” 


“Dr. Grether may have something 
to add with regard to what the Air 
Force is doing in an attempt to pro- 
vide these tables that are so badly 
needed for engineering purposes.” 
Dr. W. F. Grether: “The hand- 
book Col. Talbot mentioned does not 
handle the detailed kind of problem 
that Mr. Reichel was talking about 
as far as instruments go. It handles 
the problem at a more gross level for 
the aircraft rather than the details of 
the equipment in the aircraft. 

“Along the line Cmdr. Houston 
mentioned and in addition to the 
Navy effort that he mentioned, there 
is now a rather large effort underway 
to prepare a human _ engineering 
cuide. This is a joint Army-Navy-Air 
Force effort in which the Navy has a 
primary responsibility. The part deal- 
ing with standard recommendations 
on instrument markings is already 
available in draft form and has been 
used by some people. This handles 
quite a few general recommendations, 
such as marking size, marking spac- 
ing, marking dimensions, letter size 
and style for normal conditions of 
aircraft lighting and panel distance, 
etc. It won’t answer all of your prob- 
lems for specific instruments because, 
as has already been mentioned, you 
must consider the particular condi- 
tions and manner of use, and this 
can’t always be anticipated in a 
general guide.” 

LCdr. Hoover: “Dr. King. is there 
any work similar to this being done 
by the airlines or the CAA?” 
Dr. B. G. King: “Primarily on the 
basis of developments in the armed 
services, the Civil Aeronautics Board 
has carried forward a vigorous pro- 
gram for standardization in aircraft 
instruments. The degree of standardi- 
zation which should be attained has 
been the subject of considerable con- 
(Continued on Page 34) 
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SKYWAYS FOR BUSINESS 


NEWS NOTES FOR PILOTS, PLANE OWNERS OPERATING AIRCRAFT IN THE INTEREST OF BUSINESS 


YOMIURI PRESS in Tokyo has added a new Beech D18S to its fleet of business aircraft 
which includes a Cessna 195, a Piper PA-20, Bell 47D-1 helicopter and another Twin Beech 


CAA Booklet Reports Increase 
in Business Flying During ‘52 


Washington, D.C. Business flying has in- 
creased almost 900% since 1940, according 
to a report just issued by the Civil Aero- 
nautics Administration. The report, con- 
tained in a booklet entitled “The Airplane 
at Work for Business and Industry,” states 
that in 1952 business flying in company 
or individually owned aircraft totaled 
3,124,000 hours, some 600,000 more than 
the revenue hours of the scheduled domes- 
tic airlines. 

CAA found 11,100 company-owned air- 
craft accumulated 1,853,000 hours in 1952, 
and 19,400 individually owned aircraft 
logged 1,271,000 hours of business flying. 
Manufacturing and mining (exclusive of 
aircraft, automobiles and petroleum) ac- 
count for the largest amount of business 
flying—616,000 hours. Planes used in 
farming, ranching and related activities 
flew a total of 559,000 hours, and the 
aviation industry itself ran up a total of 
427,000 hours of business flying other than 
on a for-hire basis. The petroleum indus- 
try chalked up 371,000 hours, while air- 
craft used in connection with construction 
and real estate operations followed with 
286,000 business hours. 

In other “work” categories, commercial 
agricultural activities racked up 707,300 
hours. This represents a gain of 3.2% 
over 1951. Passenger and cargo-carrying 
for hire, including that done by irregular 
carriers but not military contract or sched- 
uled airline flying, was up 6.8% to 703,000 
hours in 752. Patrol, survey and aerial ad- 
vertising registered the biggest gain—up 
31.5% to 317,000 hours. In this category, 
pipeline patrol was the busiest single type 
of flying, with 101,900 hours. However, 
surprisingly large totals were recorded for 
some of the more unusual operations. 


20 


Hunting predatory animals, for example, 
consumed 21,600 hours of flying. 

The report also offers data on radio 
equipment in aircraft used in these gen- 
eral aviation operations. It shows that 
34,050 aircraft, or 57% of the aircraft en- 
gaged in general flying in 1952, had some 
form of radio equipment. 

A limited number of copies of this 
booklet is available at 50 cents each, and 
may be had from the Department of Com- 
merce, Washington 25, D. C. 


Companies Sign Long-Term Agree- 


ment fo Continue Use of Airport 


Cleveland, Ohio. The Diamond Alkali 
Co., Eaton Mfg. Co., Lubrizol Corp., M. A. 
Hanna Co. and Thompson Products, Inc., 
have signed long-term agreements to con- 
tinue to use Lost Nation Airport, Wil- 
loughby, Ohio. The agreements were 
signed with General Aviation, Inc. which 
manages the privately owned field. With 
the agreement assuring a regular yearly 
income to the field, General Aviation has 
negotiated a bank loan to cover the cost 
of field improvements. 


Cessna 180 to Carry Writer 
Halfway Around the World 


Wichita, Kansas. Lowell Thomas, Jr. 
and Mrs. Thomas recently took delivery 
of a new Cessna 180 which will take 
them on an extended trip nearly halfway 
around the world. The Cessna 180 is being 
packaged and shipped by boat to France 
where it will be re-assembled and used as 
a means of transportation for a trip through 
the Continent into the Near and Far East. 
The Thomas’ aerial route will take them 
through southern France, to Spain, to 
French Morocco, to east coast of Africa, 
through French West Africa and then on 
to the Belgian Congo, to British East 
Africa and to Egypt. 


TOP FLIGHT—When George Pew (left), Chairman of Board of Aero Design & Engr., had 
Lear L-5 and coupler installed in his Commander, Bill Lear detailed the operation 
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Mr. Thomas will be writing a series of 
articles for Reader’s Digest and the Amer- 
ican Weekly on the events and experiences 
of the trip. 


Jef Boosters on Company DC-3 
Permit Short-Field Operations 


Toulouse, France. After considerable en- 
gineering and test work, two Palas aux- 
iliary jet units were installed on a company 
DC-3 to permit short-field operations. The 
DC-3 is owned by Jacques Violet of the 
J & S Violet Sons, a concern which pro- 
duces and sells wine and an apertif known 
as Byrrh. 

The company has used aircraft for busi- 
mess since 1934 when it employed a 
Morane-Saulnier MS-237 to acquaint the 
public with its products by taking first- 
flighters aloft. The method-of publicity 
was curtailed by the war, but in 1952 it 
was resumed and an eight-place twin- 
engine de Havilland Dragon Rapide was 
pressed into service in the Lyon region. 
This operation was so successful in famil- 
larizing’ people with J & S Violet Sons’ 
products that Mr. Violet decided to put 
his own personal DC-3 at the disposal of 
his company’s publicity department. 

Originally fitted to seat seven, the DC-3 


“-was converted to seat 28 passengers, and 


‘tthe two Palas units were installed by 
SNCASO to enable the aircraft to operate 
out of small airports. During these first- 
flighter operations, the plane flies an eight- 
hour day five days a week, making three 
flights per hour and carrying some 2500 
people per week on initial hops. 

Instrument panel of the DC-3 was es- 
pecially designed by SNCASO, but the 
aircraft’s navigational instruments, etc., are 
standard airline types. Pilot of the DC-3 
is Jacques Meyer, a former airline pilot. 
A flight mechanic and a raidoman make up 
the remainder of the crew. The plane is 
based at Toulouse. 


PALAS units, one under each wing, were 
installed on DC-3 for extra performance 
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....1n the Business Hangar 


International Business Machines’ Aero Commander has been in the 
Aero Design and Engineering Co. shop at Bethany, Oklahoma for in- 
stallation of a Flite-Tronics MB-3 marker beacon receiver. 


Ralph A. Nellson of the Nellson Telephone Directory Advertising Serv- 
ice, Inc., of Rochester, N.Y., has had his Cessna 170 in the Roscoe 


Turner Aeronautical Corp. hangar at Indianapolis for installation of a 
Javelin Auto-pilot. 


Mather Iron Company of Cleveland appointed Flight Safety, Inc., an 
organization headed by Al Ueltschi, chief executive pilot for Pan American 
Airways, to recommend an executive aircraft. Selected from competitive 
specifications was a Remmert-Werner DC-3 which features SAE instru- 
mentation and lighting, Collins VHF communications, omni, RMI, ILS, 
Sperry C-2 gyrosyn compass and H-5 electric gyro horizon, Bendix marker 
beacon and ADF, ARC Isolation Amplification and speakers, plus one- 
piece birdproof windshield, extra large cabin windows and three extra 
large picture windows. 


Trusdale Construction Company’s Twin-Beech was in the shop at South- 
west Airmotive for minor repairs. The plane is based in California and 


is flown by R. J. MacDougall. 


Westinghouse Electric’s chief pilot, A. C. Korb, has been at Pacific Air- 
motive in Burbank, while his company’s Lodestar underwent 1,000-hour in- 
spection, complete electrical re-wiring, hydraulic system overhaul and new 
radio installation. Korb is regularly based at Allegheny County Airport, 
Pittsburgh. 


One of Sears, Roebuck and Company’s DC-3’s has been at AiResearch 
Aviation Service, Los Angeles, for new engine installation, an A-12 auto- 
pilot and new one-piece windshield. 


Consolidated Western Steel Corp., of Houston, Texas, has added a Flite- 


Tronics MB-3 marker beacon receiver to the company’s D18S. Installation 
was made by J. D. Reed Co., Inc. 


Roy Black, pilot for the Studebaker Corp., and his copilot, Don Westfall, 
recently made a return visit to Roscoe Turner Aeronautical Corp. in their 
blue-and-white DC-3. Credit for the original paint design belongs to Ray- 
mond Lowey, although the work itself was done at Roscoe Turner Aero- 
nautical’s hangar. 


Renwar Oil Corporation’s Lodestar has been in the Southwest Airmotive 
shop for prop overhaul and other repairs. Pilot of the Lodestar is R. H. 
Barker. 


Thompson Products is now flying its DC-3 after completion of a new 
executive interior, installation of additional radio, large baggage door and 
two picture windows. Work was done by AiResearch Aviation Service at 
Los Angeles. Thompson Products, Inc., of Cleveland, Ohio, is a member of 


NBAA. 


Bethlehem Steel’s Lodestar is at Pacific Airmotive for a new interior by 
Aero Interiors, Inc. Al Junkers, chief pilot, regularly bases the Lodestar at 
Allentown Airport, Allentown, Pa. Mr. Junker and L. J. Koons, also a 
Bethlehem Steel pilot, are the company’s NBAA representatives. 


Grumman Aircraft is flying a new Super-92 DC-3 from Remmert-Werner. 
In addition to the Super-92 engines, the DC-3 features extra large cabin 
windows and three large picture windows, plus a Sperry A-12 autopilot, 
Collins VHF communications, omni and RMI. 


Three business planes are in the hangar at AiResearch Aviation Service 
for installation of custom interiors. Two of the aircraft are Convair 340’s, 
one owned by The Texas Company and the other by Union Carbide and 
Carbon Co., and the third plane is a Lockheed Lodestar owned by Texas 
Eastern Transmission Company, Shreveport, La. The two Convairs will 
also get exterior paint jobs and A-12 autopilots. 
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“es 


National Business Aircraft Association, 
Inc. is a non-profit organization designed 
to promote the aviation interests of the 
member firms, to protéct those interests 
from discriminating legislation by Federal, 
State or Municipal agencies, to enable 
business aircraft owners to. be represented 
as a united front in all matters where 
necessary to bring 


organized action is 
about improvements in aircraft equipment 
and service, and to further the cause of 
safety and economy of operation. NBAA 


National Headquarters are located at 
1701 K Street, N. W. Suite 204, Wash- 
ington 6, D.C. Phone: National 8-0804. 


NBAA’S 1954 Annual Meeting 
To Be Held In Dallas, Texas 


Dallas has been selected as the site for 
the seventh annual meeting and forum of 
the National Business Aircraft Association 
to be held on October 27-29, 1954. Conven- 
tion headquarters will be the Hotel Adolph- 
us. The Board of Directors plan a two and 
one-half day program, and it is tentatively 
proposed to devote most of the program 
to membership problems, with fewer for- 
mal speeches. NBAA annual awards are 
to be made during the forum. Details of 
the meeting will be carried in a subse- 
quent NBAA Report. Al Harting, Director 
of Public Relations and Secretary of 
NBAA member Southwest Airmotive Co., 
has been named chairman of the arrange- 
ments. 


Business-Aircraft Operator 
Groups Formed By NBAA 
For a number of months, NBAA has 


been assisting in the formation of Busi- 
ness Aircraft Operator Groups primarily 
in the Eastern United States under the 
sponsorship of the National Technical 
Committee. It is the belief of our Board 
of Directors that in areas where there is 
heavy concentration of business-aircraft 
operators, many problems arise in connec- 
tion with day-to-day ground and flight 
activities which could be more easily re- 
solved by discussion with other operators 
who may be confronted with similar prob- 
lems or have found workable solutions. 
By exchanging opinions, operational 
data, and seeking the views of the CAA, 
Weather Bureau, and Airport Manager 
about local conditions, a healthy respect 
for each others’ problems can be devel- 
oped. The spirit of cooperation resulting 
from the formation of these groups will 
go a long way toward encouraging united 
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Official 
NBAA Report 


NATIONAL BUSINESS AIRCRAFT ASSOCIATION, INC. 


(formerly Corporation Aircraft Owners Association) 


action on business-flying matters. 
Your Executive Director has attended 
meetings in Cincinnati, Toledo and Denver, 
and is planning to attend others in the 
near future. At these meetings, a part of 
the program is devoted to telling the 
groups about NBAA services and activities 
at the national level on behalf of members 
and all business aircraft operators. 
Following is a breakdown of District 
Representatives of NBAA as of the end 
of January: : 
WESTERN UNITED STATES—Chairman, 
Richard W. Lane 
Asst. “Scotty” Miller, 

**SAN FRANCISCO-SAN JOSE—Richard 
W. Lane, Chief Pilot, Food Machinery 
& Chemical Co., 333 West Julian Street, 
San Jose, Calif. 
“Scotty” Miller, AirResearch Aviation 
Service, Inc., Los Angeles International 
Airport, Los Angeles, Calif. 


**SAN ANTONIO—George W. Vaughan, — 


Chief Pilot, Phillips Drilling Corp. 
306 Milam Building, San Antonio, 
Texas 

**DENVER—Forest R. Conover, Chief 
Pilot, Ideal Cement Co., 500 Denver 
National Building, Denver 2, Colo. 

EASTERN UNITED STATES—Chairman: 
Walter C. Pague 

*CHICAGO--J. V. Swanson, Chief Pilot, 
Sears, Roebuck & Co. 525 So. Homan, 
Chicago 7, Illinois 
Asst. Raoul Castro, Pilot, Internation- 
al Harvester Co., 180 No. Michigan 
Avenue, Chicago, Illinois 

*CINCINNATI-DAYTON—W. C. Pague, 
Chief Pilot, ARMCO Steel Corpora- 
tion, 703 Curtis Street, Middletown, 
Ohio 
Asst. Nelson U. Rokes, Chief Pilot, 
Proctor & Gamble Co. Lunken Airport, 
Cincinnati 26, Ohio 

*CLEVELAND—Robert E. Sheriff, Chief 
Pilot, Thompson Products, Inc. Sky 
Tech Hangar, Cleveland-Hopkins Air- 
port, Cleveland, Ohio 

*DETROIT—Robert J. Kusse, Chief Pilot 
Fruehauf Trailer Co., 10940 Harper, 
Detroit, Michigan 

MILWAUKEE—Tom R. Neyland, Chief 
Pilot, Albert Trostel & Sons, Co., 1776 
North Commerce Street, Milwaukee 1, 
Wisc. 

**NEW YORK—John L. Lee, Vice Pres., 
Red Devil Tools, 130 Coit Street, Iry- 
ington, New Jersey 

*PITTSBURGH—AI Litzenberger, Chief 
Pilot, Mesta Machine Co., Allegheny 
County Airport, Dravosburg, Pa. 

*TOLEDO—C. Tracy Service, Chief Pilot, 


Libbey-Owens-Ford Glass Co., Nicholas _ 
Building, Toledo 1, Ohio 
BRIDGEPORT—Wm. E. Shaughnessy, Jr., 
Chief Pilot, American Cyanamid Co., 
Hangar #2 Bridgeport Airport, Strat- 
ford, Conn. 
* CAA Representative 
** CAA Representative and State Repre- 
sentative 
The Mississippi River is the dividing line 
between the Western and Eastern Sections. 
It is important to point out that many 


-members of the groups formed are not in 


NBAA. It was our primary aim to encour- 
age all business-aircraft operators in vari- 
ous areas to meet for the express purpose 
of interchanging information, working to- 
gether on mutual problems, and present- 
ing a united front, whenever required, for 
business flying in the area. 


Flight Safety Committee 
Established By NBAA 


National Business Aircraft Association 
has established a Flight Safety Program 
Committee to study all business aircraft 
safety phases, including pilot proficiency 
training, establishment of flight safety 
standards, compilation of accident reports, 
and near-accident analysis. Standards and 
tests for the selection of  business-aircraft 
pilots also will be set up. William R. (Rip) 
Strong, Chief Pilot for National Dairy 
Products of New York, has been named 
Chairman. The committee will be under 
the direction of the National Technical 
Committee, headed by Ralph E. Piper, 
Chief Pilot of Monsanto Chemical Co. of 
St. Louis. ; 


New NBAA Members 


1. Eastman Oil Well Survey Company, 
Denver, Colorado. NBAA Representative 
—Robert C. Van Buskirk, Chief Pilot. 
Company operates Lockheed Lodestar 

2. Ray-O-Vac Company, Madison, Wiscon- 
sin. NBAA _ Representative—O. B. 
Wynn, Manager Airplane Operations. 
Company operates Aero Commander. 

3. The Rust Engineering Company, Pitts- 
burgh, Pa. NBAA Representative—Ber- 
nard Young—Chief Pilot. Company 
operates Beechcraft D-18-S 

4. Shepherd Tractor & Equipment Com- 
pany, Los Angeles, California. NBAA 
Representative—W. W. Shepherd, Pres. 
Company operates Beech Bonanza, Piper 
Tri-Pacer, Republic Sea Bee. 

5. E .T. Barwick Mills, Chamblee, Georgia. 
NBAA  Representative—Carl C. For- 
rester, Jr., Chief Pilot. Company oper- 
ates Lockheed Lodestar . 

6. Jeppesen & Company, Denver, Colorado. 
NBAA Representative—E. B. Jeppesen, 
President 

7. Southwest Airmotive Company, Dallas, 
Texas. NBAA Representative—Earl E. | 
Webb, Service Rep. 

8. Southern Flight Service, {nc., Charlotte, 
North Carolina. NBAA Representative— 
Richard R. Washburn—President. Com- 
pany operates Beech C-18-S, Beech Bo- 
nanza. 

9. Macweir Coal Company, Chicago, IIl- 
incis. NBAA Representative—David H. 
McMaster, President. Company operates 
Cessna 195-B 
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AIRCRAFT COMPANY 


1» Smooth 6-Cylinder Power 


Cessna is the only airplane in the low-price field 
that offers you a powerful 6-cylinder, 145 H. P. 
engine! It cruises over 120. m.p.h. yet it’s so 
smooth, quiet, vibration-free that when the engine 
is running you can rest a glass of water on the 
cowling without disturbing the contents! 


2) The Landing Gear that ‘“‘Gives”’ 


Cessna’s exclusive 
landing gear flexes 
outward and up- 
ward to absorb the 
shock of rough 
fields. It’s simple 
in design, has no 
moving parts, re- 
quires no mainte- 
nance! 


3) Compact Control Panel 


All controls are grouped within handy 6” 
reach of the pilot’s hand. There’s a new 
sloping map compartment, room for 2 extra 
radios, 8 additional instruments. Attrac- 
tive non - glare instrument panel is evenly 
illuminated by dual non-reflecting lights. 


4 GREAT CESSNAS 40 <2) <9 <—D THE COMPLETE AIR FLEET FOR EVERY BUSINESS NEED 
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All-Metal Construction, 
World’s Safest, Smoothest 
Landing Gear, 15 Other 
Exclusive Features : 
For Only $8295 


All-Metal—All Beauty 


With minimum care, your Cessna 170 
will look as factory-fresh in 5 years 
as it does today! Metal greatly in- 
creases over-all airplane strength, 
adds extra economy, utility, resale 
value, affords best protection against 
weather, lowers maintenance. Cessna 


170 is the only all-metal airplane in 
the low-price field, sells for only 
$8295! For more information, see 
your nearest Cessna dealer (listed in 
the yellow pages of your telephone 
book) or write CESSNA AIRCRAFT 
CO., DEPT. S-6, WICHITA, KAN. 


Cessna 170 Extras—aAll Standard! 


... Undisputed Proof That Cessna 170 Is Your 
Best Buy In The Low-Price Field! 


145 H. P. CONTINENTAL ENGINE 
“PARA-LIFT” FLAPS 

120-LB. LUGGAGE CAPACITY 
42-GALLON FUEL CAPACITY 
SOFT, FOAM-RUBBER SEATS 


6-OUTLET HEATING AND 
VENTILATING SYSTEM 


METAL PROPELLER 
FULL 4-PLACE COMFORT 


SHOCK-MOUNTED INSTRUMENT 
PANEL 


DIRECT-READING FUEL GAUGES 
CARGO TIE-DOWN RINGS 
STALL WARNING INDICATOR 
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Performance 


from the Files of the Flight Safety Foundation 


by Jerome Lederer and Robert Osborn 


REPORTING TURBULENCE 
Even though pilots recognize the sig- 

nificance of turbulence to safety and com- 

fort, many of them admit considerable 
hesitation in reporting it. Among the rea- 
sons are these: 

1. Pilot is afraid of establishing an “alarm- 
ist” reputation for himself. 

2. Definition of terms “moderate,” “severe,” 
etc. is subject to opinion and may vary 
from pilot to pilot. 

3. Turbulence may be very local, probably 
missed by other aircraft flying through 
the area, hence a report may cause 
‘unnecessary concern or diversion by 
other pilots. : 

As far as a definition of turbulence is 
concerned, here is one suggestion: 
Light—when it scares the passengers. 


7 6s 


Moderate—when it scares the stewardess. 

Severe—when it scares the pilots! 

Seriously, however, the following termin- 
ology regarding degree of turbulence is 
used by flight personnel of a large air- 
line in describing actual or expected 
conditions of turbulence. 

1. Smooth—The condition of the atmos- 

; phere is such that no turbulence at all 
exists; in other words, the flight is ex- 
pected to be perfectly smooth. 

2. Choppy—Turbulence of no consequence. 
It causes slight irregular movement ot 
the aircraft and, over a long period of 
time, might cause passenger airsickness. 
It does not appreciably alter the per- 
formance of the aircraft. 

3. Light Turbulence—A turbulent condi- 
tion through which an aircraft may be 
flown indefinitely. It does not seriously 
affect the aircraft. Passengers may be 
required to use seat belts, but objects 
resting in the airplane remain at rest. 

4. Moderate Turbulence—A turbulent con- 
dition in which an aircraft may be flown 
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without serious difficulty. A long flight 
in moderate turbulence may be inad- 
visable. In general, moderate turbulence 
requires that airspeed be reduced. Pas- 
sengers require seat belts and occa- 
sionally are thrown against the belt. 
Unsecured objects move about. 

5. Severe (or Heavy) Turbulence—A tur- 
bulent condition in which the aircraft 
may momentarily be out of control. 
Passengers are thrown violently into the 
belt and back into the seat. Objects not 
secured in the aircraft are tossed about. 

6. Violent Turbulence—A turbulent con- 
dition so violent that the aircraft may 
suffer structural damage. Pilot has little 
or no control over the aircraft. 


GLIDE SLOPE INDICATIONS 
A recent pilot comment indicates that 


you should again be reminded that glide | 


slope needle and flag indications may be 
obtained when certain VOR frequencies 
are selected. In VHF NAV (VOR) re- 
ceiver-equipped aircraft, the proper glide 
slope receiver frequency is automatically 
selected when the VHF NAV frequency 
selector is set to any of 12 localizer fre- 
quencies. It just happens that the selector 
design is such that glide slope frequencies 
are also selected when certain VOR fre- 
quencies are selected. 

As an example, the glide slope frequency 
paired with localizer frequencies 109.9 and 
111.9 is selected when VOR frequencies 
113.9, 115.9 and 117.9 are selected, and if 
there is an ILS operating on 109.9 or 111.9 
in the vicinity where you are flying while 
tuned to a VOR on 113.9, 115.9 or 117.9, 
glide slope indications will be received. 

Watch this in the Chicago Midway Air- 
port area. 


ACCIDENT REPORTS 

The following mishaps indicate that the 
old bugaboo “pilot error” continues to 
needlessly pile up aircraft. 

Corpus Christi, Texas: After passengers 
had boarded a Lodestar, the pilot started 
the engines. While the copilot was trying 
to close the cabin door (and having some 
difficulty doing it), the pilot started to 
taxi out and turned the plane slightly to 
the right. The Lodestar’s right prop struck 
the tail section of a Bonanza parked to 
the right and parallel to the Lodestar. Re- 
sult: complete destruction of the empen- 
nage and fuselage aft of the Bonaza’s 
door. Cause: Haste makes waste. : 

Monmouth, Illinois: The landing gear of 
a Bonanza collapsed during landing and 
the aircraft slid to a stop on its belly. Ev- 


-idence indicated the gear was not fully 


down and locked, believed due to malfunc- 
tion of the electrical system. However, it 
also appeared that the pilot failed to check 
the visual gear-position indicator. He just — 
assumed the gear was down when he heard 
the electric gear motor running. 

Wheeling, Illinois: Just before a Twin- 
Beech became airborne on take-off, its 
landing gear retracted. The pilot reported 
that after the accident, he found the gear 
switch in the “up” position. The assist in — 
this double play was the fact that the 
landing gear switch on the Twin Beech is 
located below the throttle quadrant. 


San Francisco, California: Pilot, copilot 
and one passenger aboard a company B-26 
were coming in for a landing at Mills 
Field. Everything was fine. . . . except that 
the pilot failed to lower the landing gear! 


OK! How doss i& 
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TOMORROW’S AVIATION 
LEADERS ARE IN 


TRAINING ZOZGAY.,.. 
MANY ARE TRAINING AT SPARTAN 


The leaders in aviation, in years to come, will 
require the broadest possible training to keep pace 
with the World’s fastest moving industry. Since 1928 
SPARTAN training has kept pace with the require- 
ments of aviation. Methods and training aids are in 
a constant state of development so that SPARTAN 
can give you as complete aviation knowledge as is 


possible to attain. 


SPARTAN-trained men are always in demand 
and personnel scouts from airlines, manufacturers of 
airframes, instruments and engines, as well as inde- 
pendent operators, visit SPARTAN regularly in 


search for qualified men. 


We cannot fill this demand and most SPARTAN 
graduates find immediate employment. Set your 
sights on the job in aviation you want to hold in the 
future. Start your training at SPARTAN, right away. 


You can triple your income with the training and Spartan is approved for training 
under the G. |. Bill of Rights 


experience you will gain at SPARTAN. 


Maxwell W. Balfour, Director 
Spartan School of Aeronautics Dept. s-44 
Tulsa, Oklahoma 


Please send your free Catalog immediately. 
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City State. 
Indicate which of these branches interests you: 


L] Flight (J Flight Engineer 


LC) Instruments CL Link Instructor 
[] A. & E. Mechanics 


FOR COMPLETE INFORMATION MAIL COUPON TODAY 
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Your Best Week-end Flight 
Plan for April 


Fly to Monterey, Callif., for the 
annual Pebble Beach Road Races, 
April 10 and 11. Plan to land at 
Monterey Peninsula Airport for 
quality Standard Aviation products 
and service. 


The flying eyes of the tuna fleet 


Scouting for tuna! That’s W. H. ‘Hank’ Coffin’s job every 
spring, when the tuna start up the Mexican coast. From 
Whiteman Airpark, Pacoima, California, he flies to Ensenada, 
where he takes off at dawn to search for the seagulls that fly 
above the huge schools. He lets down from 5000 to 50 feet 
to make sure the fish are tuna, then radios his position to the 
waiting “clipper’’ boats. 


“It’s fun to fly low over a sea that’s churning with tuna, just 
as long as I can depend on my plane and its engines,” says 
Mr. Coffin. “I always use vew RPM Aviation Oil to keep my 


TIP OF THE MONTH 
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It's always a good idea to check your 
tires before take-off. If one tire is softer 
than the other, it can cause a 


ground-loop when you land. 


engines in top running condition—it gives me more safe 
flying hours. It stops pre-ignition and rough running that’s 
sometimes caused by ordinary compounded oils, and it keeps 
engines clean of carbon and sludge. With new ‘RPM’, I’ve 
been getting 200 extra hours between overhauls. 


“I make my ocean flying safer, too, by using Chevron Aviation 
Gasoline 80/87. It gives me plenty of extra power when I 
need it, and it’s ended the trouble I had with fouled spark 
plugs when I used gasolines with higher lead content. It leans 
down for economy, too, at cruising speed.” 


M’S"° RPM’, ‘*CHEVRON,* .U 


AVIATION 


GASOLINE 
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Novication N AVIC C 


Direct Pilot-to-Center 


The attached chart represents pic- 
torially the frequency coverage used 
by the N. Y. Air Route Traffic Control 
Center for direct communications with 
pilots operating IFR. Once again, it 
is worth stressing that the ability of 
the pilot to establish a direct link 
with the Center on these frequencies 
will have a direct affect on the ease 
and and rapidity with which he will 
obtain an arriving or departing clear- 
ance. 

Note that the emergency frequency 
121.5 me (in addition to the military 
frequencies) covers the entire metro- 
politan area. Also, it should be known 
that radio communications being what 
they are, a pilot unable to establish 
or maintain direct contact on the fre- 
quency assigned in his last clearance, 
should try one of the other frequencies 
listed, as well as the emergency fre- 
quency before resorting to the time- 
consuming expedient of INSAC or 
range voice alternate relaying of com- 
munications, 


Victor Airways 


Transition Eased 


In the progress of transition from 
the LF to the VHF system, there 
will be many moments of anguish 
before the process is completed. Un- 
til recently, many pilots who filed 
via VHF facilities, after considerable 
expense and effort to equip them- 
selves at the urging of the Great 
White Father in Washington, could 
be heard moaning loud and _ often 
at being cleared wholly via the old, 
well-beaten LF paths of the sky. 

In previous Navicoms we have 
touched on the problems besetting 
the airways mathematicians, magi- 
cians or charlatans (according to your 
preference and _ experience!) when 
trying to clear flights via VHF air- 
ways that were in conflict with heavi- 
ly used LF airways. (In our serialized 
feature, the Common System, the 
plans for the VHF airways system 
were related as set forth originally, 
and for eventual operation. There has 
been little change. ) 

One of the most crippling aspects 
of the transition problem has been 
the sole use of VOR facilities when 
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Communications Coverage 
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commissioning Victor airways and 
routes. Already being tried out in 
practical operation, we now have 
routings being issued to aircraft filing 
VHF that are composed in part of 
LF facilities and airways. Intersec- 
tions formed by LF range courses and 
ILS Localizer course extensions are 
becoming common, as well as em- 
ployment in like manner of the fast 
disappearing VAR’s. 

Many a complaint has been leveled 
at the fact that widespread VOR 
facilities in mountainous areas have 
imposed such high minimum altitudes 
for assured radio reception that de- 
sirable lower altitudes above the mini- 
mum safe terrain clearance altitudes 
are made unavailable, complicating 
both flight problems and traffic con- 
gestion. In many locations, it is plan- 
ned to resolve this difficulty by 
locating an LF facility (usually the 
comparatively low-cost and _ simple 
MH radio beacon) near the halfway 
point between such distant VOR’s 
where a VOR facility is lacking for 
either technical or budget reasons. 

By designating the Victor airway 
to include an LF facility at the in- 
tersection of the enroute radials from 
two successive VOR’s, its use by both 
high-altitude and low-altitude aircraft 
is assured, Until their elimination by 
conversion or replacement, the VAR’s 


Communication 
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FREQUENCY COVERAGE 


(Visual-Aural Range) will be similar- 
ly employed to fill out vacant stretches 
in an otherwise little-used Victor air- 
ways. In this respect, it will be up 
to the pilot to advise of his inability 
to comply with a clearance specifying 
such routings. 

As indicated on instrument and 
other charts, Victor airways consist 
of main and alternate routes, 10 miles 
wide. Predominantly north-south 
routes are designated by odd num- 
bers, and predominantly east-west 
routes by even numbers. The main 
routes consist of the navigable air- 
space five miles on either side of the 
radials comprising the shortest prac- 
tical course between two VOR sta- 
tions. Although Victor airways 
frequently follow in some similarity 
the older LF routes that were dictated 
by terrain considerations, this will no 
longer be so, except to afford a com- 
paratively “low altitude” routing. Air- 
craft capable of operation at altitudes 
well above any terrain or radio recep- 
tion consideration, will find more di- 
rect routes, subject only to distance 
and facility availability. 

In congested terminal areas, the 
problem of transition to and from Vic- 
tor airways is already being resolved 
by the employment of ILS, TVOR 
and Compass Locator stations for 
routing and departure purposes far 
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beyond their original intention as in- 
strument approach aids. Thus, the 
use of radials to and from the nearest 
enroute airway VOR to feed and ac- 
cept traffic from terminal approach 
facilities has opened up multiple 
routings unavailable via purely LF 
facilities—and potentially confusing if 
multiple radials of a VOR are em- 
ployed. 

In the latter respect, both the gov- 
ernment agencies and operators have 
been questioning the acceptance of 
the plus and minus 6° system error 
inherent in VOR operation; and for 
separation purpose, it is probable that 
individual study will have to be made 
of each area or route where potential 
traffic conflict appears possible. 

Highly commendable and _ indica- 
tive of the new approach of the air- 
ways personnel to these problems is 
the strong move that is afoot to sim- 
plify airway route structures and to 
avoid designation of multiple airways 
in terminal areas where the result 
would detract from the usefulness of 
the main airway system. 

The use of holding patterns em- 
ploying VOR stations or intersections 
with minimum separation from other 
holding patterns may be somewhat 
hampered by a pilot’s reluctance to 
rely on the 6° system error thesis 
where there is no regulation enforcing 
periodic accuracy checking of air- 
borne receivers. Current reliance is on 
pilot attitude toward this important 
check. 

Alternate routings, primarily for 
the purpose of traffic control (to climb 
or descend aircraft through altitudes 
of other aircraft, etc.) consist of the 
air space five miles either side of 
radials forming a secondary or indi- 
rect routing between two VOR sta- 
tions, Normally, these and _ other 
designated courses to and from any 
VOR station will have a minimum of 
15° angular separation. 

And, in the instance of airway in- 
tersections formed by the crossing of 
courses from two VOR’s, a minimum 
of 40° is desired, although in many 
parts of the country this has already 
been found impractical and a lesser 
angular convergence has been ap- 
proved. 

It already has been found practical 
to employ intersecting radials from 
VOR’s located off the airway being 
flown for position-reporting purposes. 
It has saved time by eliminating the 
long delays from having to wait for 
“over” reports. Thus, on a long airway 
segment altitude changes can be ac- 
complished when aircraft traveling in 
opposite directions report crossing the 
same intersecting radial. 

Enroute and parallel Victor air- 
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Air-Aids 
AUSTIN, Tex.: ILS Outer 
Marker Comlo is 353 kc. New 
chart due. 
ARCATA, Cal.: Interesting ex- 
periment with rotating hi-inten- 
sity lights on final approach 
after the midle marker at 2100' 
and 1000' respectively from 
Runway 81 threshold. 
DAYTON, O.: New Air Force 
homing beacon on 825 ke, 
ident—“CVV”, not CAA naviga- 
tional facility. Located at Clif- 
ton Fan Marker site. 
LANSING, Mich.: Interference 
problem partially solved by fre- 
quency changes, Tower still on 
245 ke, LMM on 219 ke and 
LOM now on 254 ke; note dis- 
tinction when tuning ADF. 
MOUNTAIN VIEW, (Navy 
Moffett) Cal.: Low-frequency 
range “NUQ” to be on 879 kc; 


old HW facility frequency at - 


FARALLON ISLAND outer 
holding pattern facility west of 
the Golden Gate now 314 kc. 
NEW YORK: LaGuardia—121.7 
me. for ground control is possi- 
bility at this airport to eliminate 
conflict and potentially hazard- 
ous over-ride of transmissions 
on same frequency from Idle- 
wild and Teterboro and vice 
versa. 

OKLAHOMA-TEXAS area: Air- 
ways realignment second only 
to the recent Pittsburgh changes 
results in following: 

FORT WORTH north course 


ways and/or Victor and LF airways 
that do not overlap at their edges are 
considered as having adequate hori- 
zontal separation for traffic separation 
at the same altitude or for climbing 
and descending. Even if the edges do 
overlap, but the center lines of the 
course of both the LF and the VHF 
airway are at least eight miles apart, 
it is sufficient if the pilot on the LF 
airway is operating on the side away 
from the VHF airway. 

Further simplification of the VHF 
airway route structure may be ex- 
pected prior to full employment, in- 
asmuch as it is possible to redesignate 
heavily traveled routes by primary 
numbers regardless of course devia- 
tions imposed by air-space congestion 
problems. These changes can be ac- 
complished better now, while usage 
by the flying public is at a low point. 

Thus, the keynote of the present 
emphasis in agency offices across the 
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now 165° inbound, and OKE 
CITY south course 344° straight- 
ens Amber 4 and saves 7 miles. 
East course of OKE CITY to 
271° and southwest course of 
TULSA to 039° routes this por- 
tion of Amber 4 around TINK- 
ER AFB instead of directly over 
it (NEWALLA and OKE CITY 
Fan Markers decommissioned). 
Finally , the re-alignment of 
TINKER LFR south course to 
341° and designation of Blue 
5 via the ARDMORE H beacon 
and Omni to the north course 
of DALLAS provides the much- 
needed dual airways in this 
area, See your charts for asso- 
ciated fixes and holding pat- 
terns. 

PITTSBURGH, Pa.: In case 
you missed it, The ILS Outer 
Comlo serving Runway 82 at 
Greater PIT is now called 
UNION (ident—“UNE” on 201 
kc) and the Outer Comlo serv- 
ing Runway 28 is now called 
RIVER— (ident—“RER” on 328 
ke)! 

NORWICH, Conn.: The new 
VORW commissioned on 117.9 
me, ident—“ORW”, (267° and 
29 miles from the PROVI- 
DENCE LF Range) fills the gap 
on the VHF BOSTON-NEW 
YORK airways left by the loss 
of the MOOSUP VAR. The 
NANTUCKET VOR planned 
may soon sound the beginning 
of the end for the heavily trav- 
elled LF airways in this sector. 


country is simplicity in the planning 
of the VHF airway system so that the 
final transition, expected in a few 
years, will not only permit maximum 
utilization but the least difficulty to 
pilots and airways personnel. All ef- 
forts are being made with industry 
consnltation and assistance to avoid 
repetition of the spaghetti-like mess 
of LF airways in congested areas that, — 
like Topsy, “just growed”! 


New Radio Handbook 
Available from CAA 


For some years, students of the 
advanced art of radio navigation and 
communication have had to resort to 
a number of assorted manufacturers’ 
treatises on how to use their equip- 
ment or on scattered and unrelated 
government bulletins. The only com- 
prehensive government work on the 
subject was an outmoded handbook 
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last revised during the war years. 

With the publication (dated Sept. 
1953 and just recently released) of 
CAA Technical Manual No. 102, “Pi- 
lot's Radio Handbook” (for sale at 
Gov't Printing Office, Washington 25, 
D. C. Price: 45 cents), both the ex- 
perienced pilot seeking a refresher 
text and the student pilot-navigator 
have a fresh and up-to-date volume. 

The book gives a simple, easy-to- 


understand explanation of the entire 


art of radio communication and navi- 
gation for aviation purposes. Every- 
thing is modernized in terms of good 
general and standard practices. The 
book touches on enroute radio pro- 
cedures, flight assistance services, 
ATC procedures, navigation and po- 
sition-fixing by both LF and VHF 
ranges. It also delves into the alloca- 
tion of radio frequencies and _ their 
proper use, and offers a complete 
description of The Common System 
in terms of equipment, and ground 
and airborne applications. It closes 
with a discussion of the various avia- 
tion-radio publications that are avail- 
able to the pilot, and their proper 
and complete usage. 

A great deal of credit is due the 
author of the manual, Tom Dodson, 
of the CAA Office of Federal Airways, 
and to George E. South, of the Office 
of Aviation Safety who assisted Mr. 
Dodson. No matter how experienced 
the pilot, he is bound to enjoy read- 
ing this new manual. 


Air Defense Network 


Can Aid Lost Aireraft 


The latest copy of USAF & USN 
Radio Facility Charts, available 
through C & G offices, advises that 
emergency assistance to lost aircraft 
in range of the ADC Radar Network 
in either ADIZ or other areas, can 
be obtained if certain basic procedures 
are followed by the pilot. (Note: As 
in the instance of Radar Thunder- 
storm Warning service, it is expected 
that every attempt to make use of 
civilian facilities where such are 
known to be available should be ex- 
hausted, time permitting!) 

If two-way radio is functioning, the 
pilot may request radar help via any 
CAA airways or airport facility. If not 
locally available, the request will be 
relayed. Or the lost pilot may initiate 
the standard distress call of “MAY- 
DAY” or “PAN” on emergency fre- 
quency, specifying the need for radar 
assistance. He should listen for reply 
on the same frequency. If the radar 
facility does not pick up the call right 
away, other facilities will alert Radar, 
and a reply should be obtained in 
quick order. 

If unable to transmit but the re- 
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ceiver is functioning all right, the 
pilot should tune to the standard 
emergency channel and initiate the 
following action: 

Fly a triangular pattern, all turns 
to the right, with two-minute legs and 
one-half needle-width turns of 120° at 
each corner. Complete at least two 
patterns before resuming course. If 
radar contact is established, instruc- 
tions will be received on the emer- 
gency channel which will confirm the 
situation, followed by navigation and 
other assistance as necessary. 

If the pilot experiences total radio 
failure, as of electrical power, he 
should initiate the above triangular 
pattern, but with all turns to the left! 
If radar contact is established, a rescue 
aircraft will be dispatched to intercept 
the lost aircraft and to lead the plane 
to safety, if practicable. 

Resumption of course will not can- 
cel the procedure, unless the pilot 
becomes able to advise to this effect, 
as in the case of a malfunctioning 
radio resuming operation. Hence, if 
the pilot wishes to proceed with his 
own emergency action until inter- 
cepted, he may do so. The aircraft will 
be tracked as a distress aircraft from 
the point of initial contact. 

Pilots employing the above pro- 
cedures are asked to repeat it every 
20 minutes if practicable, until contact- 
ed or intercepted. As radar is 
restricted to line-of-sight coverage, 
altitude should be considered and an 
emergency climb made (if possible) 
before or during procedure. 


C-Band Radar Optimum 


for Weather Mapping 


The results of the RCA-United 
Airlines program to develop a suit- 
able airborne weather-mapping radar 
goes into high gear with the an- 
nouncement of the choice of C-band. 

Extensive testing, including studies 
by McGill University, lab develop- 
ment by RCA and flight tests by 
United Airlines, reveal that C-band 
radar is the optimum for this purpose. 
C-band radar will penetrate a mini- 
mum of 15 miles ahead of an aircraft, 
through a 60 mm-per-hour rainfall, 
using a transmitter power of 75 kw. 
According to J. R. Cunningham, UAL 
Director of Communications, this per- 
formance “cannot be duplicated prac- 
tically by equipment operating on a 
higher frequency.” 

This is confirmed by the experience 
of meteorological groups with both 
X-band and S-band radar. Radar op- 
erating at frequencies above those of 
C-band may blank out or present mis- 
leading information in areas of mod- 
erately heavy rainfall. 


Since storm formations cannot al- 
ways be avoided, RCA points out, the 
penetration capabilities enable a pilot 
to follow paths of least turbulence, 
representing an important improve- 
ment in flight comfort, safety and de- 
pendability. It is expected that a 
reliable C-band radar can be offered 
to potential users with weight, size 
and cost factors comparable to those 
of other airborne radars. 


Plastic Coat Improves 
Antenna Performance 


Cavitation, shorting at high alti- 
tudes, conductivity leakage, fungus 
formation—all experienced as defi- 
ciencies in antenna performance un- 
der suggested conditions of extreme 
climate or altitude, are measurably 
reduced or eliminated by injection 
molding of a new plastic, “Kel-F” 
(tri-fluorochlorethylene polymer plas- 
tic) around antenna horns. 

Produced by M. W. Kellogg Co., 
Jersey City, N. J., the actual molding 
process is done by the Auburn But- 
ton’ Works of Auburn, N. Y. High 
wind loads or the impact of airborne 
solids even at sub-zero temperatures 
will not stiffen or crack the plastic be- 
cause of its high impact and com- 
pressive strength. Top performance in 
RF communication is maintained in 
spite of ice abrasion, thermal cycling 
and exposure to corrosive gases. 

The high dielectric strength of 
“Kel-F” through thermal cycling and 
under high humidity prevents signal 
dissipation at ground level as well as 
in high-altitude flight. Under thermal 
cycling, the low thermal conductivity 
and expansion prevents separation of 
the shield from the antenna. 

Electrical insulation of the antenna 
is enhanced by the smooth, non-por- 
ous and non-adhesive surface of the 
plastic shield. 


29 


& 

Ee 
— 

@ 

o 
Cc 

@ 

w 

wo 
So 
a 
“= 
@ 
a 
— 
wo 
°o 

1S) 


50 100 50 


Trip. Distance - Miles 


Helicopter 


Piston-engine powered 
airplane with limousine 


fare added 


Piston-engine powered 
airplane 


FIGURE 2 


200 


FIGURE 2 indicates that the effective direct seat mile cost of the airplane is 
actually greater than that of the helicopter for trip segments up to 130 miles 


Trunk-Line Copter 

(Continued from Page 21) 
ments and refinements economical aspects 
will improve. Considering potential future 
developments, the helicopter should even- 
tually‘bé a major contender for short-haul 
trunk-line services, plus having the great 
advantage of offering more convenience for 
the traveler once adequate supporting 
facilities are developed. 

In order to achieve its full potential use- 
fulness, the future commercial helicopter 
must have the ability to operate reliably 
during weather minimums far below those 
presently applied to fixed-wing aircraft. 
The importance of this is apparent when 
one considers that fixed-wing aircraft pres- 
ently lose substantial amounts of traffic, 
particularly on the shorter haul segments — 
during the winter months when weather 
conditions are sometimes doubtful. Passen- 
gers may be willing to gamble a delay of a 
few hours on a long-haul flight, but many 
will not gamble on a short-haul flight if 
other means of transportation are. available. 
It is particularly important for the helicop- 
ter to be able to operate at extremely low 
weather minimums so that its dependabil- 
ity for short-haul service will not be seri- 
ously questioned even in inclement weather 
conditions. This problem may be lessened 
somewhat because of the helicopter’s ex- 
treme maneuverability, including hovering. 

In many instances the helicopter will be 
landing among high buildings adjacent to 
heliports, the frequency of the demand 
for one-engine-out performance in the ap- 
proach configuration may be greater than 
is true for a conventional airplane. As- 
suming the helicopter would have the same 
engine failure rate as some of the con- 
ventional airplanes and assuming good 
utilization and 400 landings per day at a 
single heliport, a one-engine-out landing 
would be made every ‘five days. In the 
wintertime one of these landings out of. 
seven would be made under ceiling con- 
ditions measuring. less than 1200 feet in 
some localities. For fixed-wing aircraft a 
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ceiling range of 800 to 1200 feet is not 
particularly critical with one engine out 
since the airplane would break out of the 
glide path at an altitude fairly well above 
all obstacles and sufficiently far from the 
runway threshold to allow both vertical 
and horizontal maneuvering. If heliports 
are located adjacent to -high buildings, it 
should be remembered, that breaking out 
of the overcast at 1,000 feet in a helicopter 
could be just about as critical as landing 
with a-conyentional airplane with about a 
200-foot ceiling. In any event, the instru- 
ment landing system;and the controllabil- 
ity of the helicopter in combination must 
be such that under one-engine-out condi- 
tions the helicopter would be capable of 
adequate handling by the average pilot. 
All helicopter flights should be capable 
of safe landings after loss of power from 
one of the main powerplants. The airlines 
today cannot consider loss of power from 
one engine an emergency which involves 
serious question of flight safety. Neither 
can loss of a powerplant be considered an 
emergency in helicopter operation. Actual- 
ly, operation must be planned against the 
remote contingency of single-engine fail- 
ure so that the helicopter will still be 
able to execute a safe landing. This is 
quite possible today under favorable ter- 
rain conditions since loss of power in a 
fixed-wing airplane in no way diminishes 
its ability to fly or remain controllable, 
although range is affected rather abruptly. 
The auto-rotative ability of the helicopter 
should be kept strictly for real emergency 
use. This consideration, however, sets the 
stage for larger heliports than we’ per- 
haps first envisioned, since with normal 
design concepts, take-off would require 
forward speed to avoid: flight regimes 
wherein auto-rotation could not ~ provide 
safe landings.. This whole- phase of oper- 
ations, however, must be- considered sub- 
ject to much further study and evolution. 
While approaches to downtown heliports 
should be over open areas, such as rivers, 
parks and the like, a certain amount of 
flight over densely populated areas no 
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doubt would be involved in some Tocalities a 


Such aspects as these may call for more E 
than ordinary consideration of performance 


margins and controllability with one en- 
gine inoperative. Certainly, such practical 
aspects as making the rotor blades in- 
vulnerable to bird strikes are a prerequi- 
site to good design and must be 


accomplished, particularly considering the 


prevalence of birds in almost any metro- 
politan downtown area. Other practical 
aspects of this general character must be 
included in any sound commercial design. 

The design of all rotor-blade assemblies 
and their attachments should be such 
that the possibility of having a failure 
which could cause loss of lift would be as 
remote as wing failure in fixed-wing type 
aircraft. This criteria has been accepted 
by the helicopter manufacturers, and ex- 
perience indicates little cause for concern 
as long as proper inspection and mainte- 
nance procedures are indulged in. 

It would seem desirable if a simple 
design could be evolved: that would en- 
able the pilot to fold the rotor blades on 
the ground by manual control from the 
cockpit without necessitating outside as- 
sistance by mechanical personnel. This 
would aid helicopter storage space prob- 
lems but it would have to be most carefully 
designed to be fail-safe under all operat- 
ing conditions. 

It would also be necessary in the inter- 
est of passenger comfort that rotor-blade 
rotations not induce vibration impulses 


objectionable to the occupants at any ro- 


tational speed and under any flight con- — 


figuration. In this respect it would seem 
appropriate to consider the development 
of counter-balance or dampening-type me- 
chanisms to nullify the 1P vibrations ap- 
parent in most helicopters. 

It would also appear prudent to apply 
the same good principles of design that 
have been applied to fixed-wing transport 
aircraft, such as not stowing fuel in the 
fusalage, providing independent fuel sys- 
tems for each powerplant, providing com- 
plete fire protection and the like. 

The wide speed range and universality 
of movement of the helicopter provides 
the need for special visibility considera- 
tions when laying out flight stations for 
transport helicopters. It is certainly ad- 
visable for the crew to be able to see in 
any direction in which the vehicle may 
be flying; yet, they cannot be poised in a 
transparent sphere in space. Certainly, 
however, the maximum visibility range, 
including direct rearward, upward and 
downward visibility, should be provided 
in addition to the usual visibility ranges 
found in fixed-wing aircraft. 

For the same reason, it is necessary that 
the helicopters be seen, which calls for 
vastly improved external illumination over 
that in current use. Just how lights will 
be arranged to indicate true direction of 
flight of a helicopter is not clear, but the 
need does exist for establishing a standard. 

In conclusion, let me say that, in my 
opinion, need exists for a machine having 
greater utility in the short-haul market; 
that the helicopter offers relatively early 
possibility of economically achieving this; 
and that with adequate ground facilities, 
truly superior trunk-line service can prob- 
ably be offered in the future through the 
application of rotor-type aircraft. on oe 
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day operations in restricted visibility 
as well as at night. Although runway 
center-line markings are the usual 
type, there are several variations of 
this, all of equal merit, at numerous 
airports throughout the country. The 
important feature is that the mark- 
ings provide the pilot with continuous 
directional guidance which parallels 
the runway boundaries. 

Although take-offs under condi- 
tions in which the ceiling and visi- 
bility are below certain limits are 
illegal for scheduled and irregular 
air carriers, the Administrator of 
Civil Aeronautics is not authorized 
to prescribe take-off minimums for 
other categories of air ‘operations, 
such as the private and business air- 
craft. For all practical purposes 
executive and private pilots are per- 
mitted to establish their own level of 
safety in many phases of their oper- 
ation—high, low, or intermediate— 
at their own discretion. The CAR’s 
applicable to this phase of aviation 
are not as complete nor as rigid as 
those applicable to the air carrier. 

What safety advantage is achieved 
through strict adherence to estab- 
lished take-off minimums? The hard 
and cold fact of the matter is that, 
although the limited visibility take- 
off in itself is not an unsurmountable 
_ problem, provision must be made for 
the aircraft to effect a safe landing 

should mechanical or other difficul- 
ties be experienced immediately after 
take-off. First, since zero/zero land- 
ings are not yet a daily routine, some 
weather margins on the take-off 
should be allowed to make possible 
the emergency landing. Second, the 
take-off roll must be made by visual 
reference to. the runway for safety 
reasons; hence, it is necessary that 
some measure of surface visibility 
exist for this purpose. Obviously, all 
private and business operators should 
avail themselves of this safety factor 
in spite of the fact the CAR’s do not 
make it mandatory. The facts in this 
paragraph do not apply to landing 
minimums. These minimums, pub- 
lished in the Flight Information 
Manual, are legally applicable to all 
civilian pilots. 

Granting average good piloting 
technique, there is no instrument in 
wide use today, including the direc- 
tional gyro and flux-gate compass, 
which can provide a pilot with ade- 
quate direction information to enable 
him to hold his aircraft within nor- 
mal runway boundaries during take- 
off roll using cockpit reference only. 
Although the directional gyro and 
flux-gate compass do provide good 
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course indication once the correct 
course has been established, they do 
not compensate for initial errors in 
aircraft alignment. These errors, even 
as low as one or two degrees, may be 
sufficient to cause the aircraft to 
leave the runway before being air- 
borne if no other means of direc- 
tional guidance is being utilized by 
the pilot. For example, an error of 
about 1° to the correct runway 
alignment will cause a DC-3 aircraft 
loaded to 25,200 pounds gross weight 
to veer off the edge of a 100-foot 
widé runway within the accelerate 


and stop distance of 3,330 feet at sea 
level. Errors in these amounts are 
very difficult to avoid if the initial 
run is guided solely by instruments 

Consequently, the primary refer- 
ence for restricted visibility take-offs 
is the runway center-line marking or 
its equivalent. This applies equally 
to both day and night take-offs. At 
night, runway lights, especially the 
high-intensity type, provide excellent 
secondary reference. Such lights 
should not be used as primary refer- 
ence for low-visibility take-offs unless 

(Continued on Page 32) 


PERFORMANCE! 


From over her trusty magnifying 
glass, our shapely Sherlockess 
Holmes reports: “Elementary, 
my dear Watson! The 
perfection of this Wasp Junior 
proves beyond a doubt it 
could have been overhauled 
only by Southwest 


Airmotive!” 


: Equally-elementary: SAC’s 
industry-beating flat 

labor rates 
(engine, harness, car- 


buretor, magnetos )— 


P. & W. R-2000 . $1510.00 


P & W. R-1830 . 1250.00 
Wright 1820... 1100.00 
P. & W. R-1340. 659.50 
P. & W. R-985 557.00 
Jacobs 755-A2.. 500.00 
Lycoming 260 hp. 400.00 
Cont.£-185 0r205 400.00 


Note to Dr. Watson, WHEREVER 
you are: Rosemary Payne is 22, 


118 lbs., 5’7”, with brown hair and eyes. 


7 7. 
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COMPANY 
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spacing is 100 feet or less (customary 
spacing of runway lights is 200 feet). 
Immediately after breaking ground, 
it is imperative that the pilot make 
quick and positive transition to cock- 
pit instruments for maintaining 
proper flight altitude thereafter. One 
of the very few exceptions to this 
would be in regard to take-offs of 
low-speed aircraft on runways of 
10,000 feet or more in length in 
which advantage may be taken more 
readily of the surplus length for an 
emergency landing in the event of 
mechanical failure immediately after 
leaving the ground. 

The availability of a take-off alter- 
nate airport is a fundamental require- 
ment for any take-off when weather 
conditions are less than IFR take-off 
minimums. Normally, Flight Infor- 
mation Manual minimums for IFR 
take-off are 300-foot ceiling and 1 
mile visibility; they may be higher 
at some airports due to local obstruc- 
tions or other peculiar conditions. 
Such take-off alternates should meet 
the following qualifications: 

1. Alternate should not be more 
than 15 minutes away from the 
point of departure at single- 
engine or one-engine-out cruis- 
ing speed for aircraft involved. 

2. If the take-off alternate is equip- 
ped with a usable radio let-down 
aid, reported weather may be as 
low as 1,000 feet and 1 mile. 

3. If the alternate is not equipped 
with a radio let-down aid, re- 
ported weather should not be 
less than 2,000 and 3. 

4, The terrain between the take- 
off point and the alternate 
should not be such as to require 
single-engine or an engine-out 
performance which exceeds that 
of the aircraft concerned at that 
particular gross weight. 

NOTE: This take-off alternate air- 
port should not be confused with the 
destination alternate airport which is 
required by CAR 60.42. This is rec- 
ommended as a matter of additional 
safe operating practice, since it is not 
included in any part of the CAR. 

It is believed that the policy ex- 
pressed above should apply invariably 
when take-off is proposed in weather 
which is less than 300 and 1, or less 
than those minimums shown in the 
Flight Information Manual. It is ad- 
visable also that a take-off alternate 
be provided for weather conditions 
which may be better than this; how- 
ever, the take-off alternate airport 
requirement need not be so restric- 
tive. The scale for this is in the box 
above. (Radio let-down aid at point 
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of departure is assumed.) 

It is strongly recommended that, 
for departures from airports not 
equipped with any kind of usable 
radio let-down aid, the take-off alter- 
nate airport rules shown in the box 
apply whenever the ceiling is less 
than 1,000 feet or visibility is less 
than 1 mile at the point of departure. 

With the limited performance of 
the single-engine aircraft when en- 
countering mechanical trouble, pilots 
of such aircraft should not take off 
under any conditions in which ceiling 
is less than 300 feet or visibility less 
than 1 mile. Certain local conditions, 
particularly a scarcity of suitable 
fields for forced landings including 
mountainous terrain or heavily popu- 
lated areas surrounding the airport, 
may make it desirable.to have even 
higher absolute minimums for take- 
offs in single-engine aircraft. 

The pilot should be certain that his 
aircraft is equipped with the ap- 
propriate ILS frequencies (including 
localizer and glide path pairing) if 
this is the aid involved. He should 
also be certain that he has the cor- 
responding let-down plate in his 
manuals. Precision radar may be 
utilized, but it is well to make certain 
the air/ground radio equipment has 
the required frequencies. Radio na- 


Take-Off Weather Condition 


. Ceiling 300—600 feet, 


visibility less than 1 mile. 


. Ceiling 600-—1,000 feet, 


visibility less than I mile. 


. Ceiling 300—1,000 feet, 


visibility more than 1 mile. 


vigation equipment in the aircraft 
should always be tuned to the fre- 
quency of the let-down aid prior to 
take off. When engine failure occurs 
on take-off under instrument con- 
ditions, there is little time for con- 
sultation with manuals and radio 
tuning. 

There are certain extreme condi- 
tions which may confront a_ pilot 
proposing take-off in low visibility. 

These are: 

1. High-altitude airports 

2. High gross take-off weights 
3. Limited runway length 

4, Nun:erous obstructions sur- 


rounding the airport 
5. Excessive humidity 
6. High temperature 

Any one of these, combined with 
low visibility, may make it desirable 
for safety reasons to postpone take- 
off. Most of these factors are of im- 
portance in any take-off, but their 
adverse effects, coupled with the 
problems of restricted visibility, may 
lead to hazardous operations. 

To restrict one’s aeronautical edu- 
cation to actual experience has been 
and can be costly. To profit by the 
thinking experiences of others is to 
exercise good judgment and flight 
planning. Summarizing: 

1. Some weather margins must be 
provided at take-off to permit 
safe immediate landing should 
such be necessary due to me- 
chanical failure, etc. 

2. Primary reference for low-visi- 
bility take-offs (day or night) is 
the runway marking. Runway 
lights, especially the high-inten- 
sity type, are very good second- 
ary references. 

3. Serious consideration must be 
given to the type of weather 
causing the visibility restriction 
in deciding whether or not a 
safe take-off may be made. 

4, Runway markings must be of 


Take-Off Alternate Airport 


Requirement 


Ceiling 800 feet, visibility 1 mile 


with radio aid; Ceiling 1500 feet, 


visibility 2 miles without radio aid. 


Weather not less than regular 
landing minimums as per Flight 
Information Manual. [f no let- 


down aid, ceiling 1,000 feet, visi- 


bility 1 mile. 


Not required in flat, unobstructed 
terrain; 


Required in accordance with 2 
above in mountainous or otherwise 
obstructed terrain. 


such type as to provide the pilot 
with continuous directional 
guidance on take-off run. 

5. Nearby alternate airports should 
always be provided in flight 
planning for departures under 
weather conditions which are 
less than the take-off minimums. 

6. Availability of usable radio 
navigation aids should always 
be included in flight planning. 

7. Extreme operating factors, such 
as high-altitude airports, high 
gross take-off weights, limited 
runway length, etc. should never 
be overlooked. php 


SKYWAYS 


Shakedown Cruise 
(Continued from Page 15) 


ton tower advising: “Your traffic is 
a Bonanza practicing on the omni- 
range.” With a hint of sarcasm the 
TWA pilot came back: “Do you 
know the exact position of that Bon- 
-anza?” To which the tower replied: 
“You tell him, 69V.” 

__ I may have sounded a bit smug as 


I intoned: “2769V is on a course of 


170° to Dayton omni 18.3 miles 
out.” There were a few moments of 
silence, then, from TWA in tones of 
wonder: “You got DME on that 
thing?” From then on, Mr. TWA 
didn’t give a hoot about us. He knew 
where that Bonanza was, and he 
knew it knew where it was. 

In many areas this was the 
first chance for local CAA station 
operators to try out the new equip- 
‘ment and they were eager to do so. 
In response to many of my queries, 
‘the answer was: “Can you hang 
around the area for 15 or 20 min- 
utes? We want to send a man out 
to the station and it will take him 
that long to get there.” I waited. 

Once they’d become familiar with 
its basic operation, pilots who rode 
with me on check flights frequently 
came up with suggestions for new 
uses of DME. Mort Brown, chief of 
Cessna’s flight department, watched 
the meter for a while, then an- 
nounced: “Bet you could make a 
dogleg approach with this thing.” 
He’s right. 


Take the theoretical (but very real) 


case of a large city with a large air- 
port and the VOR/DME station on 
one side of town, and a large factory 
on the opposite side, next door to a 
handy small airport. An executive 
pilot is flying some businessmen to 
the factory but, when conditions are 
marginal, he has to land them at the 
large airport (rather than grope 
across the city in the murk) and let 
the passengers get back across town 
to the factory by car. But no more— 
not if he’s using DME and omni. He 
can make a very effective approach to 
that little airport by taking an out- 
bound radial from the VOR that will 
clear the congested area of the city. 
Then, at the proper distance from 
the VOR, he can turn into and brac- 
ket the circular orbit which will take 
him to the field. While he holds this 
curved course on his DME, he can 
re-set his omni to the cross-town 
radial of the airport and really pin- 
point the place. 

Everyone who became familiar 
with the operation of DME quickly 
recognized its great value in provid- 
ing really accurate groundspeed 
checks, any time and in a hurry. The 
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only added gear you need is a chro- 
nometer, which doesn’t even have to 
be accurate (a minute is a minute, 
whether it’s the right minute or not). 
Using the 0-20 scale of the DME, you 
can figure your groundspeed after 
flying a single mile along a VOR 
radial, while with the 0-200 scale you 
can get a groundspeed reading after 
10 miles. I found it handy to carry 
a pre-computed conversion table and 
save arithmetic. A glance at the card 
told me that if I flew one mile in 24 
seconds, I was making good 150 
mph over the ground. 


CA-20 CABIN AMPLIFIER 
Powerful, 20 watt output for cabin 
entertainment or paging service. 
Mic. circuit for P.A. system, compact, 
troublefree and easy to install. 
Under 15 Ibs. complete! 


HITE -TRONICS 


Airline dependable 


> 


After making hundreds of ground- 
speed checks, I worked out a rule of 
thumb that is rough but seems rea- 
onably accurate: You must be one 
mile out from the DME station for 
every thousand feet you are higher 
than the station elevation before you 
can get an accurate groundspeed 
check that doesn’t confuse slant range 
and ground distance. 

In connection with groundspeed 
checks, I became familiar with one 
use of DME that will have far-reach- 
ing operational value. The best the 

(Continued on Page 34) 
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RADIO EQUIPMENT 
COSTS LESS—WEIGHS LESS THAN 
ANY OTHER LEADING MAKE!" 


CA-1 AUDIO DISTRIBUTION AMPLIFIER 


Gives pilot 1 to 10 audio signal selections plus marker chan- 
nel by switch control. Built-in time delay on marker channel. 
Plenty of power for practical speaker operation or with head- 
sets where they exist. Under 4 Ibs. with shock mount. 


CA-1 Audio 
Amplifier 


MB-3 VISUAL-AURAL MARKER BEACON RECEIVER 
Fix-tuned 75 megacycle receiver, 3 light indicator, Hi-Lo sensi- 
tivity switch. Rejects TV signals. No false lights! Mounts any- 
where. Only 7 Ibs. with shock mount, dynamotor and light 
indicator. CAA Type Certificate #6R17-1. 


MB-3 Three- 
light Marker 


> 


*We’ll send you our literature and a weight-cost chart on leading makes of 
comparable equipment... then YOU decide! Write today and learn how 
Flite-Tronics gives equal or better quality at less weight, less cost! 


FLUITE-TRONICS, ne. : a BURBANK, CALIFORNIA 
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weather boys can do with winds aloft 
is an “analysis” based on information 
often several hours old. To get a 
cross-section of winds aloft using 
DME, I would take off and fly di- 
rectly over the nearest omni/DME 
station. I’d establish the heading and 
course to my destination with the 
DME still tuned to the point of depar- 
ture. Using a climb-out at a constant 
airspeed (rather than a constant rate 
of climb), ’'d make a groundspeed 
check at every 1,000 feet. By the time 
I’d reached the end of the low-range 
scale, I knew the most favorable 
cruising altitude at that moment and 
at that place for the course I wanted 
to fly. I could re-check this any time 
I was within plus or minus 20 miles 
of any DME station. 

The scientific pilots will appreciate 
the fact that this new ability to pro- 
vide continuous distance indication 
leads to a knowledge of rate of 
change of distance, which is speed— 
groundspeed, under proper conditions 
of measurement. This ready avail- 
ability of groundspeed is probably 
the biggest single benefit of DME. 

We are accustomed to using dual 
omni or dual ADF in multi-engined 
aircraft. We dualize for convenience 
in triangulation or position-fixing, 
and obviously VOR/DME will pro- 
vide better, faster position-fixing us- 
ing the VOR/DME station as a single 
ground reference point. But we also 
dualize for reliability. 

Omni alone provides good naviga- 
tion through angular course informa- 
tion with which we are familiar. But 
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DME alone gives us no courses, only 
distance, and it is less easy to see how 
distance alone will get us home. But 
it can—groundspeed is the key. 
When your distance to a DME 
station is decreasing at a maximum 
rate, you can only be making good 
a course along a radial to that sta- 
tion. That makes sense, but even with 
DME it may be too tedious a pro- 
cedure to take enough groundspeed 
checks to determine this maximum 
rate with sufficient accuracy to hit 
the station. So let’s just take two or 
three quick checks and set up an ap- 
proximate course toward the station. 
As we get close in, we will see the 
eroundspeed drop off, if we are going 
to miss. Hold course until it drops to 
zero, When the miles meter shows 
minimum distance from the station. 
At this point the station is 90° to the 
left or right of our course. A simple 
maneuver (such as a 270° turn start- 
ed just as the distance starts to in- 
crease again) will resolve the 


left-right ambiguity and permit us to » 


set a course to cross the station. From 
there our heading (compass) and the 
distance will let us make an effective 
straight or orbital course to the field. 

These random comments only 
serve to give a broad and general 


‘idea of the reliability and versatility 


of DME and the new sense of certain- 
ty it gives the pilot. 

This long-awaited equipment is 
proving to be well worth the tremen- 
dous efforts of so many planners and 
designers during past years. I’ve seen 
enough to convince me that the 
months and years ahead will establish 
DME as a major factor in the attain- 
ment of simpler, safer flight. at 


EMERGENCY PROCEDURE USING DME ALONE 


DIAGRAM illustrates how a pilot, using Distance Measuring Equipment alone as an 
emergency procedure, can “go home” by a series of accurate groundspeed checks 
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troversy in industry, and so the SAE 


set up a committee under the direc- 
tion of Dan Beard of American Air- 
lines, to bring about some sort of 
agreement. This committee did a 
magnificent job in bringing about a 
reasonable degree of standardiza- 
tion.” 

M. J. Johnson (Pres., Johnson 
Aircraft Engineering Co.): “I cer- 
tainly can sympathize with Mr. 
Reichel. He is given a set of specifi- 
cations and he works out his data. 
Then he has his first mock-up inspec- 


tions, but by the time he gets around | 


to the fourth mock-up team, every- 
thing he did on the first go-round 
has been junked and he’s had to start 
all over again. 

“If there could be some concrete 
way of keeping the first thinking go- 
ing through the whole project, up 
until you’ve built the first airplane, 
then you’d have a chance to get some 


things done by the time you’ve been — 


asked to have them done.” 

LCdr. Hoover: “Now let’s have a 
look at this from an electronics stand- 
point. Mr. Raven, do you have similar 
difficulties?” 

Robert S. Raven (Air Arm, West- 
inghouse Electric Co.): “We are 
equipment builders and so we do 


have the same problems of standardi- — 


zation. Personally, I think we want 
to be very careful that we don’t go 
too far in standardizing.” 

LCdr. Hoover: “Dr. McFarland, 


you've had to integrate information 


about the human in writing your two 


books. How do you feel about this?” 
Dr. Ross A. McFarland (Harvard 
School of Public Health): “At the 
beginning of the war, one of our jobs 
was to study the effectiveness of a 
visual rangefinder. We did very elab- 
orate studies with the rangefinder it- 
self and we found that it was an 
instrument of great accuracy. We 
studied the characteristics of the hu- 
man eye while ranging and we found 
that the human eye also was capable 


of great accuracy. However, we also — 


found that when the eyes were used 
in the rangefinder, the margin of 
error was very great indeed. The 


equipment had not been designed for 


human use. 

“Tt is obvious that the engineer 
wants to build something that will be 
effective when used. Therefore, how 
can he escape the responsibility of 
trying to find out something about 
human beings? The psychologist, the 
physiologist, or the physician, there- 
fore, should come into the picture 
and try to present data which will be 
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useful in the effective integration of 
men and machines. 

“T think it is obvious that we have 
reached the stage where, if we are to 
have effective combat weapons or 
safe and comfortable craft, we must 
try to introduce this concept at the 
design stage, or even before that. We 
must find out how the equipment is 
going to be used, for what purpose it 
is to be used, and then build the 
equipment around that need and the 
airmen who are going to use it. 

“Just a word of caution—the hu- 
man organism is extremely complex 
and it is hard to state simply in terms 
of linear scales the data which will 
represent the way an individual will 
react. One really needs nomograms 
in which one integrates’a series of 
variables. It seems to me that there 
is a great need for research which 
attempts to integrate knowledge of 
the human organism with the re- 
quirements of weapons or other types 
of equipment in order to meet the hu- 
man requirements of the operators.” 
A. W. Reichel: “At this stage I 
can’t quite see where a manufactur- 
ing concern can go to get help in 
determining what these various para- 
meters are for making the equipment 
more usable. At the present time I 
don’t know of any agency or any 
group of people to whom the manu- 
facturer could go and say, ‘We’ve 
got a new bombing system, compass 
system, airspeed indicator or what- 
have-you. What is it the human being 
really wants?’ 

“Being engineers and not in the 
biological sciences, we’re simply in- 
capable of doing anything but make 
a good educated guess based on past 
experience. This guess may be right 
or wrong . .. we have no way of 
knowing. Is there anyone who can 
help us along these lines?” 

LCdr. Hoover: “Dr. Taylor is 
a good man to answer that because 
he recently completed a survey of hu- 
man engineering facilities.” 

Dr. Taylor: “I can’t give you a 
good answer in the sense that I can 
name some central location where 
you could go and get your problems 
solved, but I can point out that there 
are several government agencies or 
sub-agencies which have laboratories 
doing work of various human engi- 
neering varieties and which should 
be able to give you some help. 

“Also, there are industrial psy- 
chological organizations such as the 
one Dr: Berrien represents, and that 
one represented by Dr. Orlansky, 
which are glad to provide you with 
answers. 

“This need for help is a very real 

(Continued on Page 36) 
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problem, and one that can’t be fully 
solved now, though I believe it will 
come to be met gradually on an 
evolutionary basis. The universities 
are beginning to teach this kind of 
engineering, and it will grow. 

“The word is getting around... 
some of the word is good and some is 
bad, but ideas are being infused 
gradually into the industry. Hand- 
books are being put out. The Tufts 
College Handbook has been out for 
several years and is purchasable by 
aircraft companies. The Naval Elec- 
tronics Laboratory has a handbook 
and it’s a very good one. A revision 
of this is out now or will be soon and 
it can be purchased from the Navy. 
Also, the Joint Armed Services are 
putting out a handbook. 

“Within the Navy there is a small 
new organization which is trying to 
act as a clearing house for this hu- 
man engineering information. That 
organization is the Human Engineer- 
ing Section in the Physiological 
Psychology Branch of the Office of 
Naval Research. Mr. Wohl is pretty 
much it right now, and if you'll take 
your Navy problems to him, he will 
try to get you some assistance.” 

Dr. Berrien: “I sympathize with 
the instrument manufacturer’s prob- 
lems in getting answers to specific 
questions. The human engineer has 
access, because of his interest, to cer- 
tain kinds of information which 
ordinarily doesn’t come to the desk 
of the engineer. Consequently, even 
though this information may not be 
complete, it can be of some use as a 
guide in certain kinds of problems. 

“Aircraft engineers generally have 
gotten far ahead of the human and 
biological sciences. These engineers 
can do weird and wonderful things 
with equipment, and basic research 
in this field of human engineering 
simply has not come up to the level 
the current applications demand. 

“Another problem arises from the 
fact that the human engineer is deal- 
ing with future results, future de- 
mands. We are actually trying to 
project ourselves some 5 or 10 years 
ahead, and we don’t know what the 
operating conditions will be at that 
time. With military aircraft, for ex- 
ample, we don’t know what the tactics 
are going to be 10 years from now. 

Therefore, it seems to me, we have 
three problems: one, the sources the 
human engineer has are only good 
as guides; two, we don’t know every- 
thing we ought to know because the 
basic research has not caught up; and 
three, we don’t know what is going 


to be demanded of pilots henceforth.” 


Dr. Orlansky: “I, too, sympathize 
with Mr. Reichel’s problem of having 
to change an instrument after he’s 
started building it. As I interpret it, 
two issues are involved here. One is 
that certain elements of instrument 
design could be standardized right 
now. In general, this refers to such 
factors as letter size, scale marking, 
brightness, contrast, etc. Instrument 
design characteristics of this sort 
could be standardized almost im- 
mediately, and then you should not 
have the problem of changing dials. 

“The other issue is the one of re- 
quirements. Our airplanes, we are 
finding out, can do new things, and 


we want our instruments to show new ° 


types of information. We must real- 
istically face the fact that new re- 
quirements will come along and for 
that reason our instruments will have 
to change. It would be a mistake to 
standardize just for the sake of 
standardizing; though, of course, it 


‘may be necessary to accept momen- 


tary freezes to get into production. 
“This leads us to hope that mock- 
up boards have a rational basis for 
establishing their requirements and 
for changing them, if necessary. I 
trust that one member’s opinion, no 
matter how senior, is not the basis.” 
A. W. Reichel: “Dial markings are 
not our biggest worry ... they are in 
effect standardized. However, whether 
or not a dial is necessary at all is the 
question that is being asked us today. 
I agree with you that at the present 
time such items are developmental. 
But, since this discussion is on hu- 
man and also design engineering, it 
seems to me that the human engineer, 
even though he may not be 100% 
correct, should try to establish certain 
temporary parameters and keep them 
for a sufficient period of time so that 
development can be economically 
and reasonably performed.” 
M. J. Johnson: “We have a basic 
concept of what we want and this 
concept is given to the engineer to 
perform as a presentation. But when 
the presentation finally reaches the 
point of production, the original con- 
cept is suddenly changed, and the 
whole presentation is thrown out the 
window. Perhaps the original thought 
should be carried along to a state of 
completion, and the changes be made 
in the next model.” 
LCdr. Hoover: “Do you think this 
would be eliminated in a large meas- 
ure if human engineers had been 
available in the beginning?” 
M. J. Johnson: “I certainly do. 
If human engineers were available at 
the beginning of the development of 
an idea of presentation, then Mr. 


SKYWAYS 


Reichel’s: problem becomes much 
easier to handle. . . he can do a 
complete job.” 

Dr. McFarland: “How many of the 
services train men in this field and 
send those men to the manufacturing 
companies to follow up the require- 
ments of their specifications? I dare 
say that if a well-trained scientist were 
to spend a year with Dr. Grether, he 
could teach him the principles of in- 
strument design, and then if that per- 
son went to a manufacturing concern 
and participated in the mock-up 
stages of the aircraft, he would be 
able to carry out, on a practical or 
functional basis, the most effective 
use of that knowledge. 

“Isn’t this a step that needs to be 
carried out before we can really inte- 
grate these various fields or points of 
view we are discussing?” 

M. J. Johnson: “That has -been 
done with men in uniform, but I 
think Dr. Grether will agree that just 
about the time they get a man trained 
he disappears to some other tour of 
duty. Therefore, all the work he’s 
done is wasted. We have no stability 
in that whole program.” 

Col. Talbot: “I think Mr. John- 
son’s view is a bit pessimistic. Speak- 
ing only for the Air Force, we have 
made some progress since the war in 
stabilizing personnel in the R&D busi- 
ness. It is quite true that people in 
uniform are much more susceptible 
to transfer than those who are not in 
uniform. However, we do have a very 
realistic program now of bringing 
people back to R&D even though they 
may have to do an operational tour 
for a time.” 

R. D. Blakeslee: “To me, a gap 
exists between the laboratory data 
we have and the actual operational 
experiences. There should be much 
more operational testing so that 
laboratory data can be translated into 
practical use.” 

LCdr. Hoever: “That points out 
the second item I mentioned: the 
difficulty of applying research re- 
sults.” 

LCdr. Houston: “The difficulty of 
applying research results is not 
unique to the field of human engi- 
neering, for it is a problem that is 
present in most situations requiring 
the application of research findings. 
I don’t know of any pat solution to 
the problem, but certainly the re- 
search must be properly designed for 
the results to be of practical use. The 
human engineer must work closely 
with the using agency in order to de- 
termine what the operational require- 
ments are. and he must design and 
conduct his research in such a man- 
ner that the results will be of practi- 
cal use to the engineer.” 
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A. W. Reichel: I’d like to hear a 

few comments on Dr. King’s proposal 
regarding some sort of a basic chart 
on what the human being can do.” 
LCdr. Hoover: “Dr. Taylor, isn’t 
this what the Joint Services Guide is 
supposed to do?” 
Dr. F. V. Taylor: “Yes, the Joint 
Services Guide is intended to provide 
principles to engineers in a form they 
can use. 

“Relative to Mr. Reichel’s state- 
ment, it may be that his request for a 
basic chart of human behavior is not 
quite the proper one to make. We 
have often been asked to furnish a 


on Operating Conditions 


The landing gear markings shown 
above are but one of eleven different 
instrument applications. Tells the 
story ‘tat a glance” on flap posi- 
tions, oil pressure or temperature, 
fuel supply and other operating con- 
easy -to-1n- 
stall in both small and large planes. 
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Requires but a Small Space 
—Gives a “BIG PICTURE” 


‘human equation’ to the designer of 
control loops in which men will be 
inserted. We realize it would be ex- 
tremely desirable to have the engineer 
furnished with such a ‘human equa- 
tion.’ However, the engineer must 
recognize that the man has as many 
equations as there are control sys- 
tems into which you can insert him. 
Therefore, in this case, the proper 
thing is not to provide the engineer 
with a blueprint of everything that 
the man can do, but instead the hu- 
man engineer should be asked what 
the man can do best. 


(Continued on Page 38) 


@ Filled with inert gas 
@ Optically clear glass window 


e Corrosion resistant finish 


aks 


WATCH CASE DIVISION 
RIVERSIDE METAL CO. 


Riverside, New Jersey 


37 


Skyways Round Table 
(Continued from Page 37) 


“This is the sort of thing we can 
at least begin to answer now. The 
desire to know all about what all 
men can do in all situations is al- 
most impossible to satisfy. But if you 
ask us what the man can do best, we 
can make some suggestions.” 

Capt. W. L. Smith (Consultant): 
“Gentlemen, I’d like to state first 
how useful I think such conferences 
as this are. Also, I’d like to point 
out that human engineering is not 
new in aviation. It started with the 
first airplane, where most of the prob- 
lems had to be solved by trial-and- 
error methods. The questions of how 
to control the airplane and the best 
way to operate the controls had to 
be worked out by the very first men 
who flew. Airplanes are designed to 
fly through the air, and pilots are the 
ones who control the airplanes in the 
air. The pilot always has had to 
bridge the difference between the 
kind of an airplane he should have 
had and the one he actually had, 
with his own skill. We have had to 
help the pilot with that bridging by 
a training program. Pilot training 
plus pilot ability always has had to 
bridge that difference. We should 
pay tribute to the people who have 
done the training and to those who 
have developed the training methods 
and devices. These training devices, 
for example, the Link (see cover) 
and Curtiss-Wright Dehmel Simula- 
tors, make it possible to train pilots 
faster and easier, and that brings up 
the point I want to make. One of the 
ways to solve some of these human 
engineering problems is to use one 
of these training devices set up so 
that we can solve these problems by 
the old trial-and-error method. This 
is one practical way of resolving 
many arguments. Let us put one or 
more pilots in one of these trainers, 
give him various set-ups in succes- 
sion, and determine to which one he 
reacts best. That will save a lot of 
cockpit mock-up time and expense.” 
LCdr. Heover: “Obviously, there 
are many problems confronting the 
manufacturers, and the human engi- 
neers claim they have methods of 
solving these problems. Dr. McFar- 
land, would you care to comment on 
what action you think might be 
taken to promote more effective use 
of human engineering within the air- 
craft industry?” 

Dr. McFarland: “I would like to 
suggest several steps. Let us train 
men in the service laboratories and 
then have them placed in the larger 
manufacturing companies, perhaps 
also the smaller ones. 
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“The universities also should do 
more along this line. We do not have 
specific courses of study in this area, 
nor do the courses in the technical 
schools introduce enough material 
along the line of human engineering. 

“Also, the human engineering 
groups do not always present data 
and material in a way that is intelli- 
gible. Having participated in this my- 
self, I’m not criticizing others. Our 
work sometimes can be pointed up to 
a greater degree of intelligibility so 
that the engineer who isn’t familiar 
with the subject will be able to use 
it without having to employ a staff of 
people necessarily trained in the bio- 
logical and psychological sciences.” 
A. W. Reichel: “We'd be very 
happy to have human engineers in 
our organization, provided we had 
some assurance that their opinions 
and directions would agree with the 
other human engineers that would be 
on the mock-up board. But, perhaps 
the human engineer should start with 
the Military requirements people at 
the time the weapons systems are be- 
ing discussed, when the fundamental 
parameters of these weapons systems 
are being laid down. Perhaps this is 
where the human engineer can play 
his most important role. From him, 
these requirements will be passed on 
to the airframe manufacturer and 
will be reflected in any equipment we 
may be supplying to the airframe 
manufacturer. We then can have our 
own human engineers who assist us 
in coordinating with the human en- 
gineer in the planning section.” 
Joseph G. Wohl: (Human Engi- 
neering Section, ONR, USN): “It 
seems, then, that in order to insure 
that it results in optimal equipment 
design, human engineering must take 
place on two levels: at the planning 
and military requirements level, as 
Mr. Reichel suggested, and also at 
the actual product-design level. How- 
ever, we've gotten away from the has- 
ic point. The question is, how can 
we promote effective use of human 
engineering within the industry?” 
J. Lederer: “Perhaps the human en- 
gineers should organize a campaign 
and show the aircraft engineers with- 
in industry just how they can help. 

“Another point, courses in human 
engineering should be given by col- 
leges and universities. I’ve been visit- 
ing colleges around the country and 
advocating such courses, but the 
replies I get are that the colleges will 
supply what industry demands and 
until industry demands human engi- 
neers, those courses are by-passed. 

“The third point I’d like to men- 
tion... and this is in connection with 
Mr. Reichel’s problem . . . is that an 
integration of thinking is required. 


You can’t just go to one instrument 
and say it should be designed in 
such-and-such a way. The reason the 
SAE Committee was successful was 
that they got varying ideas from all 
segments of industry.” 
LCdr. Hoover: “Dr. Orlansky, 
what do you think about Mr. Leder- 
er’s suggestion regarding the estab- 
lishment of a sales campaign?” 
Dr. Orlansky: “As Mr. Reichel 
said, industry works for profit, and 
the human engineer, like any other 
engineer, should be able to pay his 
own way. In our own business, we 
have made a special point of demon- 
strating this, and it has increased 
our acceptance among engineers. 

“Our systems are becoming more 
complex, and there is a definite need 
for greater attention to the human 
factor in these systems. The per- 
formance of the human operator can 
influence very markedly the effective- 
ness of such systems. 

“First, then, it would seem helpful 


_to publicize instances of effective 


human engineering... Everyone is 
aware of the importance of standard- 
izing a cockpit. Another example is 
the importance of using shape-coded 
knobs to organize control functions; 
here, I am thinking of the wheel con- 
trol knob which looks and feels like 
a wheel. These examples of effective 
human engineering have a pay-off in 
reducing accidents, In other words, 
demonstrate cases where good human 
engineering saves dollars and lives. 

“Secondly, it is important to show 
that many human engineering facts 
exist right now. It also follows, of 
course, that there are some areas in 
which little is known at present. I 
believe the same situation exists in 
engineering. 

“Third, I think we should train en- 
gineers in the field of human engi- 
neering. This probably should be 
done in some engineering schools and 
in some psychology schools. There 
should be more of both. 

“Fourth, it is important to estab- 
lish engineering standards which rec- 
ognize the importance of human 
performance to the effective function- 
ing of equipment. This should prob- 
ably be done through various SAE 
Committees, wherever applicable. This 
means requiring not only operator 
safety but efficient performance of 
the system, at least in any system 
where humans have to make it work. 

“Fifth, I think the most important 
thing we can do is to pay attention 
to requirements before we build any 
system. I suspect that many of the 
problems raised at this meeting de- 
veloped because the requirements 
were not adequately surveyed before 
the contract was let. Therefore, the 


SKYWAYS 


ie 
? 


sineer tends to be concerned with 
ether his machine will work and 
t with whether it can be used to 
complish a specific job. We need 
better technique of building up the 
quirements and then a way of 
sasuring whether or not the equip- 
ent will satisfy the requirements. 
lis, I think, is the user’s rather 
an the builder’s responsibility. We 
ve to be very explicit in knowing 
nat we are designing for.” 

r. Taylor: “Mr. Reichel hinted at 
mething that I think should be 
‘ought out a little more, and that’s 
e feeling on his part that it would 
> difficult in all cases to trust the 
iman engineer. There probably are 
ry good reasons for that. 

“Human engineering is very new 
id there are no universal standards 
; to who is and who isn’t a human 
igineer, who is a good one, and who 
a bad one. One of the reasons that 
igineers may be reluctant to take 
e advice of the human engineer is 
at when they have previously done 
», the effort may have come to an 
nhappy conclusion. I have been in 
is field for nine years and I’ve seen 
1 kinds of recommendations made 
vr all kinds of problems. In some in- 
ances the person who claimed to be 
human engineer gave a stone when 
1e engineer asked for a loaf. 
“Sometimes the engineers have 
sked for assistance in a problem 
nd, instead of practical help, they 
ot basic research data which were 
ot interpretable in terms of the 
roblem. Another thing that has hap- 
ened is that the human engineer, if 
‘ained as an academician, refuses to 
uess on the basis of insufficient in- 
ormation, and so he reports only 
rat more research is needed. Some- 
mes engineers have discovered that 
re human engineers working in their 
elds pick out the most inconsequen- 
al and unimportant details of a 
roblem to work on. Finally, engi- 
it se sometimes get recommendations 
om the human engineers which 
how a complete lack of appreciation 
f the ensineer’s problems. 

“Mr. Reichel also mentioned the 
ifficulty of having as many answers 
> his problems as there are human 
ngineers working on them. May I 
oint out that the fact that different 
uman engineers have different an- 
wers does not necessarily mean that 
ll of them are not correct. It is en- 
rely possible to get four human 
ngineers to solve the same problem 
1 four different, yet entirely satis- 
actory, ways. That sort of thing 
appens in all engineering.” 

rr. Grether: “Relative to the prob- 
2m of what action to take to promote 

(Continued on Page 42) 
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AIRPORT SERVICE GUIDE 


An up-to-date, accurate, detailed listing of air- 
craft services and products available to single 
and multi-engine operators throughout the U.S. 


ARIZONA 


YUMA—Yuma County Airport—SPAIN FLY- 
ING SVCE: Hangars, tie-dwn $1 nite; 
UNION 80-91; line svce 24 hrs, A&E; major 
and minor sing-eng, radio & arframe; wash, 
polish, paint, clean. Dealer: PIPER, CESS- 
NA, CONTINENTAL, GOODYEAR. Eng, 
ignition prts. AVIS, taxi. Food 1/2 mi 24 
hrs; lodging, swim pool adjacent arprt; pilot 
Inge, Gulf & Union crdt erds; food to go 
delivered to arcrft 45-min notice. Airport: 
5 mi SSE; municipal & Air Force field; el 
213; lat 32-39, long 114-36; no Indng fee; 
tower, unicom, teletype, weather, lights, 
rotating beacon; San Diego sect cht; 3 
paved rnwys, longest 6505; obstr, poles N, 
P-line NE. Betty Tank Mgr, Tel 3-3111 & 
3-4669. Airlines: BAL. 


CALIFORNIA 


SANTA ANA-—Orange County Airport— 
MARTIN SCHOOL OF AVIATION: Hnugr 
$1.50 nite, $7.50 week; tie-dwn 50 cents 
nite; UNION 80-91; line svce and A&E 9 
hrs; major sing eng, airframe, radio, Con- 
tinental eng prts; wash, polish, paint, spe- 
cial paint room. Dealer: CONTINENTAL 
(65 to E 185 hp), LEAR, NARCO, 
BEECHCRAFT, ERCOUPE, PIPER; ADF, 
autopilot, omni. Pilot Inge, all crdt crds; 
taxi, car rental; food on arprt 9 hrs 7 days 
week; motels, hotels nearby; food to go 
avail on advance notice. W. H. Nichols, 
Mgr, Tel KImberly 2-5651. Airport: 5 mi 
S; el 53; lat 33-40, long 117-51; no Indng 
fee; unicom, lights, beacon; paved mwy 
4780. W. H. Nichols Mgr, Tel KImberly 
2-3642. Airlines: BAL. 


KENTUCKY 


LOUVISVILLE—Bowman Fie!ld—LOUIJSVILLE 
FLYING SVCE: 2 concrete & steel hngrs, 
transient strage; tie-dwn fee; STANDARD 
80-91-100; line svce 7 a.m. to 8 p.m.; 
A&E; major sing & multi-eng, radio & 
airframe. Dealer: CONTINENTAL, LY- 
COMING, FRANKLIN, LEAR, PIPER, 
GOODRICH, FLOTTORP; Cont., Lycoming 
& Franklin prts; wash, polish, clean, paint. 
Taxi, bus. Food on arprt 7 a.m. to 10 
p.m.; pilot Inge; Standard crdt crd; lodging 
Louisville. Food to go delivered to arcrft 
on short notice. Airport: 5.5 mi ESE; el 
549; lat 38-15, long 85-45; no Indng fee; 
tower, radio, weather, teletype, lights, bea- 
con, field mrkings; Cincinnati cht; 3 paved 
rmwys, longest 3700; obstr: P-line S. Foster 
V. Jones, Mgr, Tel CH 1020. 


MASSACHUSETTS 


BEDFORD-—Boston-Bedford (Hanscom 
Field) Airport—EAST COAST AVIATION 
CORP, FRANK E. NAGLE AVIATION SVCE: 
tie-dwn; CITIES SERVICE 80-91-100; 
line svce 8 a.m. to 9 p.m.; A&E; major & 
minor sing & multi-eng; major radio, in- 
stru, airframe; eng prts both operators; all 
types eng, radio, electronic & arcrft sold; 
wash, polish, paint, clean. Taxi, bus, 
HERTZ. Food on arprt 7.30 a.m. to 10 
p.m.; lodging Bedford, Lexington, Boston; 
pilot Inge; no crdt erds. Food to go de- 
livered to arcrft, no notice. Airport: 2 mi 
SW Bedford, 14 mi NW Boston; el 135; 
lat 42-28, long 70-17; Indng fee commercial 
carriers; control tr; ILS mwy 11-29, H-in- 
tensity lights mwy 11-29; UHF, DF; 24 hr 
oper; Boston sect cht; 2 paved rnwys, 
longest 5000; lights, beacon. Robert M. 
Ross Mgr, Tel LE 2549. Airlines: Alt for 
Boston (Logan) Airport. 


| 


MICHIGAN 


LANSING—Capitol City Airport—FRANCIS 
AVIATION: Metal hngrs, $2.50 to $5 nite; 
no tie-dwn fee; STANDARD 80-91; line 
svce and A&E, 7.30 a.m. to 5.30 p.m.; 
major & minor sing & multi eng, radio; 
minor airframe, instru. exchange; wash, 
polish, paint, interior. Dealer: CONTI- 
NENTAL, LYCOMING, BEECHCRAFT, 
LEAR; Continental eng prts. Taxi, limou- 
sine, AVIS. Pilot Inge, Standard crdt erds; 
food on arprt 8 a.m. to 8 p.m., food to go 
avail no notice; lodging, motel adjoining 
arprt, Lansing hotels 6 mi. Gerald C. 
Francis, owner; Tel. 4-1324. Airport: 6 mi 
E; el 858; lat 42-46, long 84-35; no Indng 
fee; adm. bldg, control twr, radio facil, 
teletype, weather, lights, beacon. 3 paved 
mwys, longest 5000, 2 lighted; obstr: TV 
twr 1900 ft 11 mi FE, Neal Brackstone Mgr, 
Tel 4-5437. Airlines: CAP. 


MONTANA 


BILLINGS-—Billings Municipal Airport— 
LYNCH FLYING SERVICE: 1 Irge hngr, fees 
from $1.50 to $3.50; tie-dwn 75 cents 
nite; UNION 80-91-100-130; line svce 6 
a.m. to 7.30 p.m.; A&E 8 a.m. to 5 p.m.; 
man on call nite; major maintenance facili- 
ties. Dealer; CONTINENTAL; Montana 
distributor CESSNA; wash, polish, paint, 
clean. Taxi, HERTZ, AVIS. Food on arprt 
24 hrs, lodging Billings; Union, British- 
American, Mid-Continent, Utah crdt erds. 
Airport: 2.5 mi NW; el 3612; lat 45-48, 
long 108-32; no Indng fee; control tr, ra- 
dio, weather, teletype, lights, beacon; Yel- 
lowstone sect cht; 4 mwys, longest paved 
5689. Dick Logan Mgr, Tel 3-3567. Air- 
lines: DAL, NWA, WAL. 


NEW YORK 


GLENS FALLS—Werren County Airport— 
CAPE AIRCRAFT, Inc: Steel hangar, light- 
planes $1.50 nite, $15 mo; DC-3 $10 nite, 
$300 mo; individ hngrs $20 mo; no tie- 
dwn; TEXACO 80-91; line svce 7.30 a.m. 
to 8 p.m.; A&E; major eng overhaul under 
200 hp, major repair, overhaul all arerft; 
major airframe, minor instru & radio. 
Dealer: CONTINENTAL, LYCOMING, 
NARCO, LEAR, PIPER, STINSON; dis- 
tributor Berry finishes. Taxi, HERTZ; Cape 
Tel, Glens Falls 2-2639. Food on arprt, 
lodging Glens Falls; pilot Inge; Texas erdt 
erds. Food to go delivered to arerft on 
notice. Airport: 2.8 NNE; el 328; lat 43-20, 
long 73-36; Indng fee commercial opera- 
tors; Insac, Glens Falls radio; lights, bea- 
con; 2 paved mwys, longest 3999. Paul E. 
Russell Mgr, Tel 25995. Airline: CAI. 


OHIO 


TOLEDO-—Toledo Municipal Airport— 
WALTER C. CROWN, Ine: no _ transient 
strage, tie-dwn, $1-$2; STANDARD & NA- 
TIONAL 80-91-100; line svce 7.30 a.m.) to 
9.39 p.m.; A&E 7.30 a.m. to 5.30 pim.; 
major & minor sing & multi-eng, radigd & 
airframe; minor instru; prts Continental. & 
P&W R985; eng chnge; wash, polish, paint, 
clean. Distributor: LYCOMING, NARGO, 
PIPER, AERO COMMANDER, GOQD- 
YEAR; dealer: Airwork Corp, Air Assoc, 
Inc. Taxi, limousine, HERTZ; Tel 8751. 
Snack bar on arprt 9.30 a.m. to 7 p.m.; 
lodging Toledo; pilot Inge; Standard, Na- 
tional crdt crds. Airport: 8 mi SE; el 622; 
lat 41-33; long 83-28; $3.50 Indng fee 
executive arcrft; control tr, radio, teletype, 
weather, beacon, lights; paved rnwys, long- 
est 4225; obstr: P-line W & SW. C._L. 
Piper Mgr, Tel LU 8361. Airlines: CAP, 
DAL-C&S, TWA, UAL. 
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BEECHCRAFTS 
LODESTARS 
MALLARDS 
DOUGLAS’ 


IMMEDIATE DELIVERY FOR IMMEDIATE USE 
Accurate Specifications Upon Request 


Offering an excellent selection of 
only the best 


ATLANTIC AVIATION CORP. 


Teterboro Airport Teterboro, N. J. 
Tel: Hasbrouck Heights 8-1740 


Carl Fox 
Tony Aguilar 
Lee Lanford 


ASSOCIATED | 
RADIO 


ASSOCIATED RADIO is 
Distributor for COLLINS 


Dealer for ARC and BENDIX 
LOVE FIELD—DALLAS 


Advertising Rates 
Skymart Section 


$15.00 per column inch for one to five 
issues, $14.00 per column inch for six to 
eleven issues, $12.00 per column inch for 
12 issues on contract basis. Contract rates 
for space units up to full page, for classi- 
field type advertising, available on request. 
Unless otherwise specified all classified ad- 
vertising accepted with the understanding 
that it will be placed in the first issue clos- 
ing after receipt of order. Classified forms 
close 20th of month preceding date of 
issue. Address all correspondence to Clas- 
sified Advertising Dept. 


SKYWAYS 


444 MADISON AVENUE 
NEW YORK 22, N.Y. 


Remmert-Werner, Incorporated 
Lambert Field, St. Louis, Mo. 
Executive Aircraft 


s DC-3 Lodestar DI8S 
' Conversion-Maintenance-Parts 
| Complete Service & Sales 


SUPER-92 


over 200 mph for your DC-3 


R1830-SUPER-92 engines will cruise your DC-3 at over 200 miles per hour, and climb faster, with 
better and safer single engine ceiling. Super-92’s combine the performanee of R-1830-75 and -94 with 
the reliability and weight of -92. Superior cooling and sturdier construction permit a normal 700 HP 
cruise instead of the 600 HP of -92. 

Super-92s, completely CAA approved, combine the reliable-92 crankcase and carburetor system with 
new -75 cylinders and high dome pistons, designed for better cooling, greater strength, higher horsepower, 
and more efficient operation. Many other improvements include rockers, pins, rings, harnesses, all 
bulletins, etc. Super-92 strength and dependability have been proven through thousands of successful 
hours of practical executive DC-3 operation with no structural or other failure. Names of users are 
available to interested parties. 

Super-92 overhaul intervals and costs are the same as -92, with 10% high regular cruising speed, 
maintenance and fuel costs per mile are lower. Super-92s can give you 20,000 or more extra miles (32 
average trips) between engine changes—(more maintenance savings.) 

Super-92s are completely interchangeable with -92, with no extra costs. Differences are in the engines 
—not in mounting, cowling, accessories, connections, lines, weights, etc. Full guarantee of both the 
Super-92 and your personal satisfaction. Begin a new, faster, safer, more economical operation with syour 
next engine change. Make your appointment today with 


ENGINE WORKS 


Lamber Field Inc. St. Louis Mo. 


Pratt & Whitney Wright Continental 
Sale CAA Overhaul 
Mobile Shop—Quick Change Installation at Your Own Airport 


Lycoming 
Exchange 


COMPLETE PROPELLER OVERHAUL 


Pick up and deliver in New York area 
Finest Equipment—Experienced Personnel 
CAA approved repair station for all models of 
Hamilten Standard and Hartzell. 


READING AVIATION SERVICE, INC. . 
MUNICIPAL AIRPORT 


READING, PA. 


Modern, Factory Fresh Radio 


AS Ro Cline case 15D Omni, R15 VHF Recvr. 
F-11 Isolation Amplifier 
Bendix s-e ses MN53 Marker Receivers 


TA18BB VHF 360 ch. Trans. 
RA18 VHF 360 ch. Receivers 
NA-1 ADF Navigation Sys- 


tem 

MN62A Radio Compass Iron 
Core or Flush Loops 

NA-3 VHF Navigation Sys- 
tem 

MN85 Omni, R. M. I. 

MN97 Omni Mag 

DME-5 Distance Measuring 
Equip. 

MN 100 Glide Slope Recvr. 

17L VHF 180 ch. Transmitter 

17M VHF 360 ch. Transmitter 

51R VHF 280 ch. Receiver 

51R VHF Omni, R. M. I. 

51X VHF 360 ch. Receiver 

51Z 3 light Marker Receiver 

51V 20 ch. Glide Slope 

18S MHF 20 ch. Transceiver 

FD-101 Integrated Flight 
System 

NC-101 Navigation System 

LVTR-36 VHF 36 ch. Trans- 
ceiver 

ADF-12, ADF-14 

HIBIESD A-12 Autopilot 

C-2, C-4 Gyrosyn Compass 

H-5 Electric Gyro Horizon 

DC-3, C-47—All Parts— 
Wings to nuts 

D18S, Bonanzas—All Parts 

Hayes Brakes—C-47, DC-3 

Deicer Boots—D188, DC-3, 
Lodestar 

Tires—D18S, DC-3, Lodestar 

E-185, E-205—All Parts 

R985, R1830-92, -75, -94, 


Collins 


Douglas 


Beechcraft ....... 
Goodrich 


Continental ...... 
Pratt & Whitney. 
Super-92 
Wright” O53, 5 ....c6 R1820 
DC-3 Airline Equipment 
Interiors, Radios, Engines 


Chairs — Hatracks — Airducts — Galleys — Lavatorles 
Cargo Floors—Wright Engines, accessories, build- 
ups—Good ‘serviceable condition, as removed for 
executive conversion. 


i AVGO Lambert Fleld 
. Louls, Mo. 
INC. reais minh 


CLARENCE CARRUTHERS INC. 
INVERTERS & PARTS 


79 Wall Street, New York 5, N. Y. 


Telephone Cable Address 
HA 2-5034 Clarcarru, N. Y. 
TWIN BEECHCRAFTS 


C18S and DI8S Transport—Execllent 
Condition fully equipped from $25,000 


LODESTAR EXECUTIVES 


Why take less for your money? 
Ready to go complete from $55,000 


WE INVITE INQUIRIES FOR ANY TYPES 
WINGS, INC., AMBLER, PA. 


COMPUTERS, SEXTANTS 


E-6B COMPUTERS (Dalton) with leather 
case ($10.00 value) $7.95, like new $4.95. 
pace direction manual ($3.00 value) 


SEXTANTS, bubble average with 
| fess .00 value) like new, Fairchild or Link 
16.85, Bausch & Lomb $26.85. 


KANE AERO EQUIPMENT COMPANY 
2308 N. E. 23rd St., Oklahoma City, Okla. 
Jeter A ese ht AA LE 


“SKYWAYS 


iy, 
vie 


SKYMART 


NEW LINE-O-SITE HOOD Installed 
in Beechcraft Bonanza, Cessna 170 & 
180 models also available. 


PROVEN IN FLIGHT 
EASY TO USE—Easily put up in one 
minute, while in flight. Down in 
seconds. Folds to 16 x 30” x 1”. 
Store on hat rack. Adjustable for 
all size pilots. 

SAFE—Maximum visibility for safe- 
ty pilot. Hood encloses pilot only. 
Removes instantly in case of emer- 
gency. 
CONSTRUCTION—.060” blue Plexi- 
glas. Red spectacles make _ instru- 
mentation easy. 2 
SPECTACLES—Won‘t fog, lighter 
weight, cooler, than goggles. 
COMPLETE—Hood, spectacles, 
carrying case, installation material 
and instructions, $67.50. 
ORDER TQODAY— 
SATISFACTION GUARANTEED 
Bonanza & Cessna models 


INQUIRIES INVITED 
LINE-O-SITE 


INSTRUMENT PRACTICE HOOD 
1107 Military—Baxter Springs, Kansas— 
Box 5398S 


FOR DC-3 LEASE 


DC-3 available, with crew, for long 
term lease to Corporation. Very 
reasonable. Airstair Door. Full 
equipment. Skyways Box #344. 


LOCKHEED PV -] 


HAVE TWO AVAILABLE 
FOR IMMEDIATE SALE 


e 70 HOURS TOTAL SINCE NEW e 


EXCEPTIONALLY CLEAN, WILL STAND 
MOST RIGID INSPECTION. SHIPS UNCON 


VERTED. MAY BE INSPE 7 
Nora a lek CTED AT OUR FORT 


CALL or WIRE 
LEEWARD AERONAUTICAL 


P. O. BOX 210 Phone: H-2145 
FORT WAYNE (BAER FIELD) INDIANA 


Cable ‘‘Powplane’’ Tel.: Murray Hill 6-8477 
POWERS & GEORGE 
AIRCRAFT BROKERS 
475 Fifth Avenue New York 17, N. Y. 
ALL TYPES OF AIRCRAFT 
LISTINGS SOLICITED 


We Buy DC-3 and (-47 


—also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines. 


We are not brokers 


Louis, Mo. 


Remmert-Werner, Inc.so7ro%."40 


WRIGHT 


ENGINES & PARTS 


AIRCRAFT 
Supply & Maintenance Corp. 
11 W. 42nd St., N.Y.C., N.Y. 


You will meet the old familiar gang at 


AVIO SUPPLY CORPORATION 


129 PIERREPONT ST., BROOKLYN 1, NEW YORK 
Telephone: ULster 8-0750 ¢ Western Union: “WUX BKLYN” 


DISTRIBUTORS and PURCHASING AGENTS for all types of 


AIRCRAFT PARTS 


ENGINES e ACCESSORIES e SPARES e AIRFRAME 
ENGINE PARTS e RADIO and ELECTRONICS 


“You can depend on our Experience and Reputation” 
AUBREY L. MOSS, Pres. ¢ FRANK VITELLI, Sales Manager 


APRIL 1954 


Flight Test Analysis Positions 


that are unusually attractive from 
a career standpoint have been 
created in Lockheed’s program of 
diversified development—a 
program that means more scope 
for your ability and more 
opportunity for promotion 
because it is diversified. 


In addition to more 
opportunity, you receive 


increased pay rates now in effect 


generous travel and moving 
allowances 


the chance for you and your family 
to enjoy life in Southern California 


Lockheed invites qualified Flight Test 
Analysis Engineers and Junior 
Engineers for Flight Test Analysis 

to apply for these positions. Coupon 
below is for your convenience. 


LOCKHEED 


AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 


Mr. E. W. Des Lauriers, 

Engineering Recruiting, Dept. S-FT-4 
Lockheed Aircraft Corporation 
Burbank, California 


i 

| 

| 
Dear Sir: Please send me an application form | 
and illustrated brochure describing life and | 
work at Lockheed in California. | 
| 

| 

| 

| 


*Now in operation: Lockheed’s new De-Icing 
Tunnel, the first to be owned and operated by 
private industry. 
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WHY PA’ 


WHY DELIVERY —in our own name : 
WAIT? T re) D A Y —In our own hangars BROKERS 
for your immediate inspection 
Dove 
Autopilot 


D1 8S Hydromatic 


Autopilot 
Omni, VHF, ADF, etc. 
Traded on Super-92 DC- 


VHF, Omni, ADF, ILS, LF 
Executive Interior 
Traded on Super-92 DC-3 


REMMERT WERNER nc. 


Lambert Field St. Louis 


# 
DC-< 
Special Wright Powered Executive $ 88,00 
Compartmented R1830-94 Executive 150,00 


Super-92 DC3 
New ship guarantee, complete 8,000-hour 
overhau!, Super-92 engines, Collins radio, 
beautiful custom interior, 200 miles per 
hour. Today’s finest executive air transpor- 
tation. Exterior paint color and design to 
your own preference. 


Bonanzas 


New Demonstrators 
Used, Trade-Ins 


Mallard 


Complete Executive Interior 

Janitro!l Heat, Ship-shore 
phone, etc. 

Complete Executive radio 

Omni VHF ILS ADF MHF LF 

Traded on Super-92 DC-3 


—Buy Direct From The Owner— 


No Fees, Commissions or Kickbacks 
We carry our own inventory and fulfill our own responsibilities 


TWIN-BEECHCRAFT 
D18S “EXECUTIVE” FOR SALE: 


Manufacturer’s Serial No. A198—built 
September, 1946—licensed to February, 
1955—Pratt & Whitney 985—14B’s—total 
time both engines—1998:32—zero time 
since overhaul—Hamilton Standard hydra- 
matic propellers—standard 24 volt system 
—standard fuel installation with 50-gallon 
nose tank—radio consists of: 1 ea. ARC-5 
Transmitter, 1 ea. ARC T-11A transmitter, 
1 ea, 3105 transmitter, 3-light marker 
beacon, 1 ea. Lear 36-channel transceiver, 
1 ea. ARC-3 10-channel receiver, 1 ea. 
ARC-15 tuneable receiver, 1 ea. Bendix 
ADF receiver, 1 ea. Bendix LF receiver, 
1 ea. Glide Path flag alarm (Omni Local- 
izer)—executive type interior—four chairs, 
lavatory installed, and coffee galley. 


PRICE: $57,500.00 F.O.B. 


L. B. S. AIRCRAFT CORP. 


MIAMI, FLORIDA 


CONTACT TODAY 
AVAILABLE IMMEDIATELY 
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Skyways Round Table 
(Continued from Page 39) 


more effective use of human engi- 
neering within the aircraft industry, 
I for one will admit that the dissemi- 
nation of the data in the human 
engineering field has been very un- 
satisfactory. Much of it has been put 
out as Government reports and has 
gotten very little circulation. Quite 
often it doesn’t get to the people who 
should see it. I’d like to go back and 
mention again this Human Engineer- 
ing Guide that is now jointly being 
worked on by the Army-Navy-Air 
Force. To my mind, this is really the 
only helpful solution to this problem. 

“In addition to the Guide, one 
other thing would help, and that is a 


Human Engineering Journal. Fligh 
afety Foundation is now putting ov 
Human Engineering Bulletins, an 
they are a help and a good beginnin 
to this Journal idea which would b 
a clearing house of thinking. ] 
should be a place to present desig: 
solutions based upon research, an 
as such would give the engineer 
good deal of advice and guidance. 
Dr. McFarland: “One thing the 
would be helpful would be to set u 
symposiums in the different specia 
ties of the engineering sciences.” 
LCdr. Hoover: “Dr. Van Court c 
The de Florez Company is here toda 
as an observer, and I think he ha 
something to add regarding indu: 
try’s use of human engineering.” 


(Continued on Page 44) 


SKYWAY 


Rates for Undisplayed Classified Advertising: 25¢ per word, minimum charge first 10 words $2.50, 
prepaid with order. Add 4 words if Box Number is included in lieu of advertiser's name and. address. 


AIRCRAFT WANTED 


POWERS & GEORGE, America’s first Aircraft 
Brokers, selling more civilian aircraft than any 
similar agency, have clients throughout the 
country wishing to purchase practically all 
types of aircraft priced from $2000. We want 
to sell your airplane. Write us describing it, 
at 475 Fifth Avenue, New York City. 


WANTED BEECH D-18S under lease-purchase 
agreement. Attractive conditions. Minnesota Ex- 
ecutive Air Services, Inc., Holman Field, St. 
Paul, Minnesota. ‘ 


BELLANCA 


CRUISAIRS: 18 from $3000. 1947, #7426FS, 
has only 396 hours. Small fins. Outside bag- 
gage door. Aeromatic. Primary blind. Stall 
warning. LF. Omnigator. Loop. Fabric, paint, 
interior, equipment excellent. An exceptional 
Cruisiar. $4400. Apply, POWERS & GEORGE, 
Aircraft Brokers, 475 Fifth Avenue, New York 
City. ‘Airplanes Everywhere’’. 


$2.00 CAN SAVE YOU HUNDREDS. Read our 
miscellaneous advertisement. Aircraft Listing 
Bureau, 1907 Archer, Chicago, Illinois. 


CESSNA 


170B’S: 15 available. Painted late 1952, 
#257PDS, has 180 hours. Primary blind. 
Omnigator. Undamaged. Hangared. Like new. 


Exceptional. $6500. Consult, POWERS & 


GEORGE, Aircraft Brokers, 475 Fifth Avenue, 
New York City. “Airplanes Everywhere’’. 


$2.00 CAN SAVE YOU HUNDREDS. Read our 
miscellaneous advertisement. Aircraft Listing 
Bureau, 1907 Archer, Chicago, Illinois. 


180’S: 3 available. #293FAS has 175 hours. 
Primary blind. Gyro. Omnigator. Undamaged. 
Hangared. Like new. Exceptional. $10,900. 
Inquire, POWERS & GEORGE, Aircraft Brokers, 
475 Fifth Avenue, New York City. “Airplanes 
Everywhere’”’. 


CONSOLIDATED VULTEE 


CONVAIR 240-8: A very plush Executive 
model is available with low engine time, latest 
refinements, exceptional radio and equipment. 
Owned by large nationally known corporation. 
For details apply, POWERS & GEORGE, Air- 
craft Brokers, 475 Fifth Avenue, New York 
City. “Airplanes Everywhere”. 


DeHAVILLAND 


DOVES: 4 from $70,000. 1951, #496SNS, 
has 727 hours. Engines 101 since overhauled. 
Mark 2 valves. Anti-icing. De-icing. 267 gal- 
lons tankage. Hydromatics. Excellent radio. 
Attractive completely equipped interior. Cor- 
poration-owned. Undamaged. Hangared. $75,- 
060. Offers considered. Consult, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Avenue, 
New York City. “Airplanes Everywhere’. 


———$—————————— SSN 


EXECUTIVE TRANSPORT AIRCRAFT 


a 


FOR COMPLETE market reports of available 
Beech, Convair, Curtiss, Douglas, Grumman, 
Lockheed or other multi-engine aircraft, write 
or call William C. Wold Associates, 516 Fifth 
Ave., New York 36, N. Y., Telephone Murray 
Hill 7-2050. 


APRIL 1954 


GRUMMAN 


WIDGEONS: 3 available. G44, #3718GS, has 
vented hull. Engines 115 hours since over- 
hauled. Late aeromatic propellers. Blind in- 
struments. Omni-range. ADF. Maintained by 
Spartan and Aero-Trades. Beautiful. $18,800. 
Inquire, POWERS & GEORGE, Aircraft Brok- 
ers, 475 Fifth Avenue, New York City. “Air- 
planes Everywhere’’. 


NAVION 


205 HP: 27 from $4850. 1948, #444TKS, 
has brand new engine, long rear stacks, new 
metal propeller, extra tank, full blind instru- 
ments, LF, VHF, Omnigator and other extras. 
Exceptional new-looking aircraft. Relicensed. 
$8750. Make offer. Apply, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Avenue, 
New York City. “Airplanes Everywhere’’. 


SUPER 260’S: 15 available. 1951, #539JKS, 
has 510 hours. New 291-hour engine. Latest 
improvements, LF. VHF. Like new. Bargain. 
$9850. Consult, POWERS & GEORGE, Air- 
craft Brokers, 475 Fifth Avenue, New York 
City. “Airplanes Everywhere’’. 


PIPER 


TRI-PACERS: 15 from $4095, 1952, #148TAS, 
has 169 hours. Metal propeller. Primary blind. 
Lear VHF and Omni-range. Bargain. $4675. 
Inquire, POWERS & GEORGE, Aircraft Brok- 
ers, 475 Fifth Avenue, New York City. “‘Air- 
planes Everywhere’’. 


.$2.00 CAN SAVE YOU HUNDREDS. Read our 


miscellaneous advertisement. Aircraft Listing 
Bureau, 1907 Archer, Chicago, Illinois. 


STINSON 


1948-165'S: 32 from $2125. #616ZMS has 
475 hours, 200 since engine and metal pro- 
peller majored. Heavy crankcase. Full blind 
panel. New LF and VHF radio. Manual loop. 
Undamaged. Hangared. One owner. Excep- 
tional. $3375. Apply, POWERS & GEORGE, 
Aircraft Brokers, 475 Fifth Avenue, New 
York City. ‘“‘Airplanes Everywhere”’. 


SWIFT 


125’S: 22 from $2050. Painted 1946, 
#331QKS, has 550 hours. Engine majored. 
Aeromatic. Full blind. Radio. Loop. Undam- 
aged. Hangared. Relicensed. Very pretty. 
$2500. Also; 1948, #7832SS with 550 hours. 
New Engine. Heavy crankcase. Aeromatic. 
Spinner. New heavy glass. Primary blind. 
Directional gyro. Other extra instruments. 
Omni-range. Corporation-owned. Very best con- 
dition. $3340. Consult, POWERS & GEORGE, 
Aircraft Brokers, 475 Fifth Avenue, New York 
City. ‘‘Airplanes Everywhere”’. 
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SITUATIONS WANTED 


AIRLINE PILOT, 12,800 hours, A.T.R. rated 
on DC-3, DC-4, C-46, A and E Mechanics 
license, International and recent domestic ex- 
perience, desires Executive or Corporation po- 
sition. Will consider all offers. SKYWAYS Box 
349. 


AERONAUTICAL BOOKS 


WARNING—CAA EXAMINATION IS BEING 
CHANGED. THE NEW OPEN BOOK EXAMINA- 
TION’ IS NOW OFFERED THE COMMERCIAL 
PILOT. PREPARE FOR YOUR RATING WITH 
RELIABLE ZWENG BOOKS. The following out- 
standing books by Charles A. Zweng lead the 
field and prepare you for your rating. Included 
with each book are authentic examinations with 
new material not available elsewhere. Also in- 
cluded is a late Government Weather Map 
pertinent to the examination. Why take a 
chance? Zweng books include: Airline Transport 
Pilot Rating $4.00; Flight Instructor $3.50; 
New Revised “Flight Engineer Rating Book” 
$4.00; Link Instructor $4.00; Private & Com- 
mercial Rating (with text material to aid you 
in the “New Open Book Examinations”) $4.00; 
Radio and Instrument Flying (with new exam- 
inations) $4.00; Meteorology for Airmen $3.00; 
Aircraft and Engine Mechanic including hy- 
draulics, weight and balance $4.00; Parachute 
Technician Rating $3.00; Flight Dispatcher 
including Control Tower rating $4.00; Civil 
Air Regulations $1.00; Airport Operation and 
Management $4.50; Zweng Aviation Dictionary 
$6.00; Practical Manual of the E6B computer 
$3.00; Ground Instructor Rating $4.00; Lead- 
ing Airline Executives and Pilots owe their 
success to early training with Zweng books. 
Pan American Navigation Service, 12021-22 
Ventura Blvd., N. Hollywood, Cal. (Free 
Catalog. ) 


NAVIGATOR Rating Examinations included in 
New Aeronautical Navigation by Charles A. 
Zweng, $3.00; Fairchild Sextants, surplus, 
($300.00 value) like new, with electrical 
averager, serviced and collimated, ready for 
use $27.50; same Sextant not serviced $12.50. 
PILOTS supplement your training. Order 
“Ground Instructor” $4.00 and “Ground In- 
structor’s Rating” $4.00; Examinations in- 
cluded. These Books by “‘Zweng”’ prepare you 
for increased earning power. Pan American 
Navigation Service, 12021-22 Ventura Blvd., 
N. Hollywood, Calif. 


FLYING THE OMNIRANGE by Charles -A. 
Zweng, New second edition fully illustrated, 
designed to aid the pilot in flying the new 
Omnuirange Stations being established by the 
C.A.A. Order C.O.D. or postpaid. Deluxe edi- 
tion only $4.00. New “Helicopter Rating’ 
(First Edition) 325 pages, illustrated, by 
Charles A. Zweng examinations included $4.75. 
Important books on aviation by other authors 
include: ‘Safety After Solo” $3.50; “Stick 
and Rudder” $5.00; “Jet Aircraft Power Sys- 
tems” $6.00; Crop Dusting (set of 6 manuals) 
$12.00; “Air Stewardess Log Books Deluxe’ 
$2.00; other Logs $1.00 up. New “Steele” 
Log Book DeLuxe $1.50; Senior Pilot Log 
Deluxe 256 pages $4.70; ‘“‘Airline Pilot Log” 
Deluxe, 256 pages $4.70; “Air Navigator Log”, 
$2.00; “Flight Engineer Log”, $2.00; “Pilot 
Log Military Type’, $2.00; Meteorology with 
examinations $3.00. Pan American Navigation 
Service, 12021-22 Ventura Blvd., N. Holly- 
wood, Calif. (Free General Catalog) 


CHARTS & MAPS 


AVIATION Charts now available from our new 
Chart Division. We are agents for the Coast 
and Geodetic Survey. Our service includes 
Aeronautical Sectional. World Aeronautical, Di- 
rection Finding, Navagational Flight, ete. Dis- 
tributors for New Plastic Relief Map of the 
United States $37.50. (Free Catalog.) Pan 
American Navigation Service. 12021-22 Ven- 
tura Blvd., Hollywood, Calif. 
(Continued on Page 44) 
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~ CLASSIFIED ADVERTISING 


(Continued from Page 43) 


AERONAUTICAL PUBLICATIONS 


CAA EXAMS: Obtain your CAA licenses by 
using a Ross guaranteed questionnaire based 
upon the current CAA exams. Our frequent re- 
visions insure you receiving the latest authentic 
“multiple choice examinations including maps”’. 
Select your Ross questionnaires from the com- 
plete list below: ‘Commercial Pilot $4.00”; 
“Insttument Pilot $4.00”; “Airline Transport 
Pilot $4.00”; “Flight Instructor $4.00”; ‘“‘Pri- 
vate Pilot $1.00”; “New Civil Air Regulations 
Manval for Pilots 50c”; ‘Engine Mechanic 
$3.00”; ‘‘Aircraft Mechanic $3.00”; ‘Flight 
Engineer $4.00”; “Fundamentals of Instruc- 
tion $1.50”; ‘Meteorology Instructors $2.50”; 
“Navigation Instructors $2.50”; “Engine In- 
structors $2.50”; ‘“‘Aircraft Instructors $2.50”; 
“C.A.R, Instructors $2.50”; ‘Control Tower 
Operator $3.00”; “Parachute Rigger $3.00’; 
“Career Opportunities in Aviation Manual 15c’’; 
Special Limited Offer! A complete Ross Li- 
brary consisting of the above 18 books for 
only $15.00. This introductory offer is for a 
limited time only, so take advantage of its 
tremendous savings today! Order Postpaid or 
C.O.D. direct from Ross Aero Publishers. 
Administration Bldg. Box 7071-B, Commer- 
cial Airport, Tulsa, Okla. 


BUSINESS OPPORTUNITIES 


START your own aviation business with little 
capital. 47 opportunities. Details free. Christo- 
pher Publications, Holtsville 23, N. Y. 


INCREASE YOUR PAY AND PRESTIGE with a 
college equivalency diploma in Aeronautical 
Science, Business Administration or other area. 
Qualify by comprehensive examinations at 
home. No classes. Free details. Cramwell In- 
stitute, Box 7S, Adams, Mass. 


HELP WANTED 


FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1954 “Foreign Service Directory’ Originator 
of Job News by Copywrite, gives Up-To-Minute 
facts on Military & Civilian Construction; Cana- 
dian, Alaska Construction; Major Oil compa- 
nies; Aviation; Manufacturers; Steamship lines; 
Mining; Importers-Exporters; How-When-Where 
to apply with application form. Free Hot list 
firms hiring. $1.00 postpaid. Global Reports, 
Box 883-SS, Hollywood 28, Calif. 


ALASKA ! ! ! Last American Frontier. $1.00 
brings 1954 Business Directory & Government 
Map. Military & Civilian Construction; Hom- 
stead & Highway facts; Mining, Aviation, Fur 
Farming; Grazing, Timber, Travel directions. 
List of firms hiring. How to apply. Alaska 
Opportunist, Box 92, SS, Hollywood 28, Calif. 


EXPERIENCED AIRCRAFT SALESMAN to take 
charge of state distributorship of popular 
twin-engine aircraft. Real opportunity for the 
man who can sell $50,000 to $100,000 planes 
in the southwest. Backed by a strong aviation 
operation on a popular airport. Salary and 
bonus arrangement. Write giving experience, 
educational background and references. Only 
those with successful experience in selling air- 
craft of above type need apply. Write Box 
348 SKYWAYS. 


INSTRUCTION 


PASS CAA EXAMS. The exact printed copies 
of the new CAA exams is the basis of our 
guaranteed questions and answers. You get 
our old and new sets including a guarantee. 
Order yours now on a 10 day trial basis. All 
subjects for any rating $10.00. Any 4 ratings 
$20.00. Exam Clerk, Box 1073-A, Washing- 
ton 13, D. C. 
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BULLET RACEPLANE: Homebuilt, Speedy, Eco- 
nomical, Low-winged Monoplane. Blueprints 
$2.00. Corb Craft, 81 Elmerston, Rochester 20, 
ING YG 


CAA EXAMS. We have all the complete guaran- 
teed exams for each rating also booklets that 
tell how to get the rating. The exams are re- 
vised weekly and are based on the exact word 
for word CAA exams. The booklets contain 
diagrams, short cuts, clear explanations of 
everything you should know, do and have to 
get the rating. Save money, studying and time 
by ordering on a guaranteed 10 day trial basis. 
Commercial Exams, Commercial Booklet, In- 
strument Exams, Insirument Booklet, ATR 
Exams, ATR Booklet, A Mechanic Exams, E 
Mechanic Exams, A & E Booklet, Flight In- 
structor Exams, Flight Instructor Booklet, Pri- 
vate Exams, Private Booklet, also any unlisted 
rating exams. Any item $5.00. Special 1% price 
if you order any 4 items for $10.00. Acme 
Flying School, Meacham Field, Ft. Worth, 
Texas. 


INSTRUMENTS 


NAVIGATION INSTRUMENTS: New Batori (all 
metal Precision Computer) Pocket size, 45% 
inches, with Leather case and _ Instructions 
$15.00. Fairchild averaging sextants new sur- 
plus $47.50; Bausch & Lomb Sextants, new 
condition $49.75; Hamilton Master Navigation 
Watches $85.00. Dalton Model ‘‘G’? Computer 
(mew) $7.50; Weems Mark II Plotter $2.00; 
Dalton E-6B Computer $10.00; “New Pressure 
Pattem Drift Computer,’ $2.50; New Pan 
American A-2 Dead Reckoning Time. Speed, 
Distance Computer DeLuxe with Leatherette 
Case $3.00. American Airlines computer $6.00; 


(Free Catalog.) Pan American Navigation 
Service, 12021-22 Ventura Blvd., N. Holly- 
wood, Calif. 


E-6B COMPUTERS, (Dalton) with leather case 
($10.00 value) $7.95, like new $4.95. Illus- 
trated direction manual ($3.00 value) $1.50. 
SEXTANTS, bubble averaging with case 
($300.00 value) like new, Fairchild or Link 
$16.85, Bausch & Lomb $26.85. Kane Aero 
Equipment Co., 2308 N.W. 23rd St., Okla- 
homa City, Okla. 


MISCELLANEOUS 


$2.00 can save you hundreds. It’s NEW!! Now 
you can receive information each month on 
hundreds of aircraft for sale throughout the 
United States. At a glance you will know what 
is available, hours, date licensed, price, etc., of 
practically every type of airplane manufactured. 
We tell you who own the aircraft and you deal 
direct, saving time, eliminating hours of travel, 
and by knowing the market you get the best 
deal possible. You can receive your first copy 
listing aircraft for sale IMMEDIATELY. 
DON’T WAIT!! Send $2.00 TODAY for a 
full year’s subscription. Aircraft Listing Bu- 
reau, 1907 Archer Ave., Chicago 16, Ill. 


16” CUSTOM BUILT scale models complete with 
desk mounting pedestals: Beech, Cessna, Ryan, 
$35.00 each. Piper Tripacer, $45.00. Aero 
Commander, $50.00. Furnish color scheme de- 
sired. Christie Batlas, Summit, New Jersey. 


AUTOMOBILE SAFETY BELTS WITH SHOULDER 
STRAP. Why be killed or injured in an auto- 
mobile accident? Only $5.75 for driver or 
$10.50 for driver and passenger. Postpaid. 
Meyer 15211 N.W. 32nd Avenue, Opa Locka, 
Florida. 


YOUR Leather Jacket renovated expertly. FREE 
circular, Berlew Mfg. Co., Dept. 33, Freeport, 
N.Y. 


BUY WHOLESALE—DIRECT FROM US—25,000 
Items, Catalog 25c. (Refundable). Matthews, 
1472-V7 Broadway, NYC 36. 


Skyways ‘Round Table 4 


(Continued from Page 42) a 
Dr. S. W. Van Court (Psycholo- 
gist, The de Florez Co.): “Mr. Rei- 
chel mentioned the need for human 
engineering at the planning stages of 
equipment, presumably in govern- 


ment. He also cited how instrument — 


manufacturers could utilize these 
services. I propose greater employ- 
ment of human engineering by the 
airframe manufacturers who have the 
ultimate responsibility for getting 
equipment into airplanes. To my 
knowledge, a few companies have 


done this already. For example, — 
Hughes Aircraft Company employs a 


human engineer full time on _ its 
projects. Douglas Aircraft Company 
has both consultants and about 12 
human engineers on a sub-contract 


basis from Dunlap and Associates, — 


General Electric, Institute for Re- 
search in Human Relations and The 
de Florez Company.” 

LCdr. Hoover: “At this time, gen- 
ilemen, I’d like to sum up with the 


following points that were made dur- — 


ing the discussion: 

1. Design engineering is definitely 
ahead of human engineering. In 
other words, equipment and in- 
strument design has gone ahead 
without systematic consideration 
of human requirements. 

2. There is definitely a need for 
better organization of human 
engineering facilities so that 
there will be a more available 
source of these services to the 
manufacturers. 

3. In order to keep personal opin- 
ion to a minimum, there is a 
need for more accurate and de- 
tailed information on human 
requirements for particular 
items of equipment. 

4. There are human engineering 
sources available to industry 
and they should be utilized. 

5. There should be a close working 
relationship between human en- 
gineers and the engineers who 
are working on the equipment. 

6. The universities should offer 
more courses in human engi- 
neering, and industry must de- 
mand that such courses be given. 

7. Industry should publicize those 
examples where human engi- 
neering has been a definite help. 

“T hese, then are a few of the points 

brought out during this discussion. 
I'd like to express my appreciation 
to you gentlemen for participating 
in the Round Table, and I’d also like 
to express the appreciation of the en- 
tire human engineering group to 
SKYWAYS for giving us this medi- 
um of ‘getting the word out’.” is a 
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PICK PIPER FOR ECONOMY 


Costs $2,000 Less... Operates far more Economically 
than any other Four-Passenger Production Airplane. . . 


READ WHAT PIPER OWNERS 
SAY ABOUT PIPER ECONOMY 


kk & 


ARIZONA BANKER — “We can operate 
our Piper on the same mileage 
allowance as for cars and save con- 
siderably because overnight ex- 
penses are greatly reduced.” 


kkk 


ILLINOIS MANUFACTURER—‘ Quick trips 
both ways the same day eliminate 
overnight. and other expenses. In 
addition we find our mileage costs 
by Piper are actually a little less 
than in a car.” 


kkk 


PENNSYLVANIA CHAIN STORE PRESIDENT 
— “Our travel costs have been re- 
duced 40 per cent by Piper.” 


These four people have just finished 
a 425 mile flight in their quiet, com- 
fortable, over 120 mph Piper Tri- 
Pacer. Their gas bill is $9.65! Yet 
that’s just part of the amazing econ- 
omy story of the Tri-Pacer, most 
widely purchased 4-place plane on 
the market today. 

First of all, the Tri-Pacer costs 
$2,000 less than any other 4-place 
plane in quantity production; less 
than half the price of any other with 
modern, tricycle landing gear. That 
means far lower depreciation, and 


SEE WHY SO MANY 


P--—DIPER 


Piper Aircraft Corporation 
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... [_] Please send brochure on Tri-Pacer 


eee ] If under 18, check for SPECIAL bro- 
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insurance. Lowest maintenance, too, 
helps bring over-all costs down to a 
level comparable with auto travel. 

But the real economy which alert 
businessmen and farmers enjoy is 
their saving of time. They spend 
more time on the job rather than 
travelling to it. And overnight ex- 
penses are greatly reduced. 

Economy is just one reason why 
you ll pick Piper. Performance, fly- 
ing ease and comfort will please 
you too. See your Piper dealer or 
send for details today. 


A special brochure on operating 
costs has been prepared to give 
you the facts on Piper economy. 
Send for it today. 


_] Please send new full-color brochure 
on the Piper Tri-Pacer and Pacer. 


operating costs. 


chure with photos, drawings of all 
Piper planes. 
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FLY SAFELY 


These weather items prepared in consultation 
with the United States Weather Bureau 


WINDS ALOFT usually differ 
greatly from surface winds. 
Check the U. S. Weather 
Bureau’s Winds Aloft Analy- 
ses, issued 4 times daily and 
distributed on aviation tele- 
typewriter circuits. 


~ 


ALLOW EXTRA MARGIN of air speed when landing 
in the vicinity of thunderstorms because of sudden wind 
shifts and gusts. Rapid shifts often accompany the cold 
downdrafts just ahead of the storm. 


i a 


REMEMBER — Airport Towers report landing wind direc- wun 

tion in degrees magnetic. like runways. On weather re- AS SHOWN ON MAP, winds blow nearly parallel to isobars—the 
ports, however, wind direction is always with reference closer the isobars, the stronger the winds. When facing the wind, high 
to true north. Over 20° difference in some parts of U- S. pressure lies to left and low pressure to right. (Northern Hemisphere ) 


TWO PHOTOS LEFT, MAP ABOVE 
COURTESY U. S, WEATHER BUREAU 


AST-SHIFTING winds call for quick engine response at a 
| pee at notice. That’s why wise pilots protect power 
and performance with the very best fuels and lubricants— 
Mobilgas Aircraft and Mobiloil Aero. 


These famous Flying Red Horse products meet aviation’s 
toughest tests...exceed rigid Army and Navy specifications 
...have the approval of every major aircraft builder. 


Fly safely! Fly with the Flying Red Horse! 


Mobilgas 


AIRCRAFT 


Best Pair to Get You There 


SOCONY-VACUUM OIL CO,, INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP. 


